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Fig. 11a, incidence angle 20o
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Fig. 11b, incidence angle 20o
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Fig. 11c, incidence angle 30o
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Fig. 11d, incidence angle 30o
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Fig. 11e, incidence angle 40o
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Fig. 11f, incidence angle 40o
-6dB
-7dB
-8dB
-10dB
-15dB
-20dB
-30dB
-40dB
 0
 0.5
 1
 1.5
 2
 2.5
 3
 3.5
 4
σP (cm)
 1
 1.5
 2
 2.5
 3
 3.5
 4
 4.5
 5
LP (cm)
-50
-40
-30
-20
-10
 0
σ0VV (dB)
 
Q
6/  
6ﬀ
3
3

	
1ﬂ 34  3/8 8 6
	
5V"$6



6 5 8 4
c


3 5#
c



	
8ﬁﬀ*6 8e	 :&3\/6
	 
86: 

8ﬁﬀ 

: 8

	
:<6 4  3/8 8 6
	
5 8 6
	
 34 

5#ﬂ8

 5*4a 8ﬁﬀ*6
	
3/:<6!4 

:
	
 4  ﬀ*6

\ﬀ 8
cGw
3 5#ﬃ"
	

	
6:&3/8

 5 :<6 5?8ﬁﬀ
?
w

	
 Cﬂ 3 5# 
	
;

'  ; $6



6 5 8 4 3
	
6."
	

8 6!
	
6 3ﬀV"	
	
/:&3
	
$6!
86ﬀ   3 5# _ ﬀ3 5# 
	
8ﬁﬀ
	
6 6

5#

6 5#!6 3 5?:<6!4 3 	
@
ﬀ  ﬂ  _

@
ﬀ   	

ﬀ  b_


ﬀ  6ﬂ  	


ﬀ  b_



;
     
	 )   ﬁﬃﬂ !	,ﬂ#$' &$5( )*+,ﬂ%'ﬁ  	 .2ﬁ 0
  &ﬀﬁ/%ﬁ  %4++	"ﬂ56	7	'ﬁ ﬀﬁ+  #:.3%ﬂ'0;*%ﬁ
CR

R
Q 
ki!(37.CB
Q
6 
Q
JMQK B;Q*,M)^PBAM/0,E JB
ﬃ
H! CE"!(#G.JE"!MK Q Q@0>.JK^DE&!MKM/0,E JB !QK;H
E !RD
4
KJB 1DM$%B"!lK3 Q WBLEb)^QPB M	CM7!lP*PRQI'B
Q\E a 4#XQ\K;HB6 g B D QK CB BVE^Q\E1EJB ,
Q!L,N., M/0

MDLDY. 0&M ,Q !QK;HAE !RD
4
KJB _M/0 6 +,
)
QPL,M]E

6
R
, HJB BC)XB[E ^QK 4#XQK;H
0 134!56
68,3/:<;
)
R
=?=
Q
> 
JBLK Q ".,5!lK;3 EJB !QH,aB &, 4JBC!(3	 Eﬃ

6
 
DY,7
Q\K;H !lK^DY!lHJBLK^DB QK3NPB 

 
c6
lBCB ]B".;PE9!lK;H!RD Q\ECBnE ^Q5EﬃQ a 4#XQK;Hp)OMPRQ "!L,B E"!RD  " \ DM7.;PlHp#XBbQ !(3	p)OB 0&M&,
Q\K^DB
 'CE]BC, ECMb)ﬃCM/#OB-E JB &.;#"."0ZQNDBj!lKﬃQ "!lH ]BO37!MKfHMfKE]M CBC%B!QPm,B E]B fQK;HﬃHBLECBDET#G."!BH
mB ECE".^DE&.CBk.ﬃ"!lK38EJB:)^Q CB-H!
%
B]BLK^DBF#OB E WBLBLKIE B.DMH4)XMPRQ &!
ﬁ
BLHJ,MHBC6
 
Q
6 
Q

ﬂﬃ


4 8
	
ﬂ

8

 5  4 

: :&3/8

5
	3
6ﬂ6
	&3
6!
	
 8ﬁﬀ*6 8e	 :&3\/6
	
4  3/8 8 6
	
5
86:

5#ﬂ:



5 

: 8

	
:<6 4  3/8 8 6
	
5
	
 Cﬂ 3 5# 
	
;

'  3 5#
VAPW !

 @
X !


;U)+ﬀ*6
4 8/8ﬁﬀﬂ:&3
	3
6
	
6
	
	
6!46 5 8 4 8ﬁﬀ*6 3
3
6
	
3L 6!

;	 6!4

: 8 4,3
	
6
2ﬂ8 3

56! 
	G	


\ﬀ56!4 4
	
3
	
3 68 6
	
48ﬁﬀ*6
	
3/:<6!4 

: :&3\/6
	

6! 3/8

  
	
8ﬁﬀ*6
"
		
6:&3/8

 5:<6 5?8ﬁﬀﬃ3 5# ;&%V  
	
8ﬁﬀ*6
	
 4  ﬀ*6

\ﬀ 8 

8ﬁﬀ3 5

5#

6 5#!6 3 5?:<6U



;
   
 ﬀﬃ;
lJB(M/# BDE&!(%NB
M/0jE! CE&.JH' iQ UE]MP!lK7%NB]E"!(32Q\ECB(QKJH ,MHJBLP E JB(B
%
BDEUM/0k,2.;PE"!()^PB
!D Q\E]ECB"!lK3bMKE BDMH4)OMNPRQ &!
ﬁ
BLHq);Q CB H!
%
B]BLK^DBnDMCBPRQ5E]BLHE]M@#G.&!BLH WBLE CE".^DE&.CB mB
M/#CB"%BHg!lK 4#XQK;H  " \ !L,8Q*3NBC6?kJM.E^Q\EN)G. )OM	CB
)
mB+!lK!E"!RQPlP('<.]BLH QVE mMH4 PRQC'NB "!lK3NPB
!D Q\E]ECB"!lK3  +e` ,MHJBLP DM7,M)^PB ECBHr#' ]B".;PE [MH0mkﬀ lﬁ "!L,2.;PRQ\E"!MKﬃfE ^Q\E)ﬃ]M$%!lHJBaEJBE,2.;P 4
E&!();PBﬀ!D Q\E]ECB"!lK3 B
%
BDEaMJD DY."!lK3 Q\EEJB#G."!BLH mB E5!lKE]B"0ZQNDB
)
JM!lK;3 E ;Q\EE JB,2.;PE"!()^PB
!D Q\E]ECB"!lK38B
%
BDEJM/.;PlH^#OBUE"Q
4
BK^!lKE]M(QND DM7.;K2E*ECMIDM7,M)G.E]B-E JBj#XQD
4
"D Q\ECE]B&!lK;31DMBﬃ1DY!BKE 
0]M/,(!RD 8EJBo)ﬃ^Q CB[H!
%
B]BLK^DB! eHJB"!(%NBLHB6\gbB
]BO)^PRQDBLH
kﬀ lﬁ &!L,N.;PRQ\E&!MNKﬃ
#'8Q\K1QK;QP('E&! 4
D QP#B;)]B&!MNK(M/0YE JBF,2.;PE"!()^PB#!DLQ5E]E]B"!lK3GE]B", 0&MmEJB-DMH4)OMPRQ "!
ﬁ
BH CBLE".!KI6;l! mBE]BLK;HBH
 +e` ,aMHJBLP !  !lKb3MMH(Q*3CBLBC,BLK2E-!E 8E JBpkﬀFl "!L,2.;PRQ\E"!MKﬃ
)
E JB  " \M/#CB"%\Q\E&!MNKﬃ
)
QK;H
4#XQK;HVQND.! "!E&!MNKﬃz)OB"0&M",BLH$MNKVQ8K^Q\E&."QP+M7.JE!HMM
"."0ZQNDB-E^Q\E[DM7.JPlH#OBj0ZQ*!ﬂ!P(' mBLPlP
'
E4
E]BLH !EIM7.jBE]BLK;HBH9,MHJBLP6g B
'
K^QPlP('=)XB 0&M&,aBHQ2)XQ "Q*,B E&!RDpQK^Q\P('"! jQ\E
4#XQK;H 

6
 
IR
Q

R
Q 
     
	 ﬀ ﬁﬃﬂ !	"ﬂ#$% &$%'( )*+,ﬂ%%ﬁ -	./ﬁ 0
  1ﬀﬁ2,%ﬁ 3('4++	"ﬂ56	7	4%ﬁ8 ﬀﬁ+ 9:."ﬂ'0;*'ﬁ
_F`
ﬁ
?QK;H a 4#^QK;H 

6 D_F`
ﬁ

)
E]M CE&.;H'UE JBjHJBO)OBLK;HJBLK^DBjM/0^E JB*DMH4)OMPRQ &!
ﬁ
BLHN)^Q CBjH!
%
BCBLK^DB
MK CM7.3	JKJB  )XQ "QH,B ECB  ", 4JBC!(3	2EmQK;HIDM]BLPRQ\E&!MNK
PBK;3NE   Q\K;H "Q\H^Q  )^Q "QH,aBLECB  U!lK;DO! 4
HJBLK^DB*QK3PB*Q\K;H20]B.JBLK^Dc'  6 ﬀ.
,aMHJBLP;)ﬃCBLH!RDE  QpHJB ECBoDE"!MKGMH0[#G."!BLHmB E CE".^DE&.CB HJMfK
E]MPRQ "3NB[HJBO);Eﬃ 0&M a 4#XQ\K;H  6 =,7*E^QK 0&M 4#XQKJH 
R
6
 
,7.ﬃ"!lK3(E BE)^Q CB &!(3NK^Q\E&.]B
)
E Bb);Q CB1H!
%
BCBK;DB
Q\E a 4#XQKJH ]BQND !lK;3%\QPL.JBUQ  !(3	bQ 

 
0&M !(3	s!lK^DY!lHJBLK^DB1QK;3PB



c6/l! K)^Q CBk!lK0&M",
Q\E"!MKaDM7.;PlHGEJBLKE#OBfDMNKﬃ"!lHJB]BLHQ  Q !(3	2)XB 0&M&,8QK^DBjECMMPE]MD,8Q*)
".#". 0ZQNDBD,M7! CE".]B:!lKﬃQ &!lH ]BO37!MKI6
 
 ﬀ	 ﬁ
02134!56 68,3/:<;
)
R
=/=
Q
>
	E6  Q ]KJB
)
 B6  QH!lPlPM/.
)
lB6 ".37.]E4 WB!KJB
)
_E6{\k. ﬃ
)
QK;Hp_E6
_ !QK;H  BQK
)
"  ^Q CB!(3K;Q\E&.CBz0&M [B E]BDE&!lK;3[gbB E .#ﬃ&."0ZQNDB 2E&.^DE".]B
&!lK;3  MNPRQ &!L,BY4
E"!RD m4 mQK;H  "\
)    
)
	
3 5*4;e'6!4 

;  6 
/8 6 6 5*4

5
)ﬁﬀﬃﬂ ﬁ!ﬁﬁ#"ﬁ)
))16

 
/$4

 
.
Q
)
".;37.ﬃCE
R
=/=
Q
6
0 

ﬂ!

4 68 3/:<;
)

.?.

>  6  .;#OM7! 
)
ﬀG6%\QK%$['P
)
QK;H9l:6
+ K;37,
QK
)&
`VBQ('".*)"!lK3 2M/!lP+`ﬃM7!+'CE&.*)CB
!E-, ,8Q*37!lK3N\fQH^Q.)
)  0///
)
	
3 5*4; ' 6!4 

;  6 8/8 6 6 5*4

5
).2131 2!ﬁ4ﬃﬀ )
))16.

4 .
R
 
)

.?.

6
0
 

5#
:

4"ﬀ68
 
3
		
4
)
R
=?=
R
>B\j6  !lK;H;PL!+'-,
)
QK;H "26 K6 iQ&)0)]M'
)5
.#)G!76BP+TeQ.)&!RQ*#G!lPL!Eﬂ'
MH0 \*BY4
,MNECB 2BLK8'CBH2M7!lP2`ﬃM7!+'CE&.9)]B ﬂ "[K KE]B:) 4:DM7,M)^Q&)&!+'CMK 2E".;H' M/0  "\ QK;H + l " \
)  0///
)
	
3 5*4;
' 6!4 

; 6 8/8 6; 6 5*4

5
)<=ﬀ> ?!ﬁﬁﬂ )
))16 
R
 
4 ?2
)
k;BO#8)".^Q&) '
R
=?=
R
6
0
 
6 3



5ﬃ68 3/:<;
)

.?.?= > "26 WBQH.JHJM7!lK
)
lF68@+BDl M2QK
)
QKJHBA26`N6ﬀG6G_9k'K
)
 "\ ﬀo#C'CB:)"%\Q$4
E&!MNK8'-QKJHb`ﬃMHJBLPL!lK3IM/0WE-,JB
a
4 iQK;H mQND
4
'!DLQ5E]E]B:)pTeQ&)&!RQ$#G!lPL!E ' .JB8ECMﬃ` .;PE"!+'!DLQ\PB=_[B M7,aBLE0)"'
QK;H 2M7!lP `VM7!+'CE".*)]B
)  0///
)
	
3 5*4;f'6!4 

;	 6 
/8 6D 6 5*4

5
)3
ﬂC" E!ﬁ4
F )
))16 
 
4 ?.

)
2BO);ECBI,j#OB:)

.?.?=6
0G^ﬀ

68 3/:<;
)

.?.2$> ﬀG6<,!
)
ﬀG6Og QK3
)
"26CHM6`'".
)
K6+k62IKJ
8
BC!lPlP
)
QKJH +6l:6+ K37,
QK
)9
+'4
E&!L,8Q\E&!MKIM/0 iQ&)CBML.*) 0ZQNDBML2M7!lP `ﬃM7!+'CE&.*)CBUQK;HNLy.*)"0ZQNDBN\jM7.35,;KJBO'-'  Q&)!QH,B E]B:)P'"!lK3Q@4 iQK;H
L "\  ,
Q*3B pQ\E!Q
)  0///
)
	
3 5*4;e'6!4 

;  6 8/8 6R 6 5*4

5
)=1Fﬃ#!ﬁ4=F)
))16
IRN
Q
4
IR
   
)
L2BO);ECBI,j#OB:)

.?.2;6
0TS :&32ﬂ/,68 3/:<;
)

.2 >^k 67l:65_PRQ$#'
)
K6 K6 iQ5E!PL!(%\QPRQ
)
QK;H
`@6
a
6 _M/#C'CMK
)U
`r!RDV)]M.WiQI%NBiQND
4
'4
D Q\E]ECB:) _BO)OBLK;HJBLK^DBMNKXL.*) 0ZQNDB5\jM7.35,;KJBO'-'
)
L2M7!lP `VM7!+'CE".*)]B
)
QK;HXL2M/!lP l B6E&.9)]B
)
 Q.)]E t4 mQ&)]B
L2M7!lP
)  0///
)
	
3 5*4;m'6!4 

;
/
:<6!ﬂ8
	
 5;
)9Y[Z
eU\<]
)
))16
R

 
4
R
.

)
IpDE]MH#OB:)

.26
0TS :&32ﬂ/ 68-3/:<;
)

.
(^X
.
R*^X
.
 
>#k 6l:6<fPRQ*#'
)
\j6hM6`VM2M5)]B
)
QK;H "N6hM6k.;K3
) A

	
  3
3
6
 6 
/8 6P 6 5*4

5 *_ ﬂ8
&3
6 3 5#a` 34 4
&3
6;
)
8
M5)-W MMH
)
`"ﬂ "P)]E]BDb,b`fM7.8'CB
)5 c)

.

)& cUc)

.
R
)<=cOcUc)

.
 
6
0 )4ﬂ3 5 683/:<;
)

.

>=@6]lﬁ'!QK3
)
ﬀG6"N6#hfMK3
)
QKJHP\j6 l:6 Ld,!lK
)
)+ﬀ*6!
	
/$
A

	
  3
3
6  6 
8/8 6e 6 5*4

5 ;
)
8
B:WfH M5)
4
ﬂg !lPBC'74  K2E]B:)g'!DY!BLK^DB
)

.

6
     
	 ﬀ ﬁﬃﬂ !	"ﬂ#$% &'$ﬀ() *+"ﬂ,%ﬁ -	./ﬁ 0
1  &2ﬁ3,ﬁ 546,7+ﬀ+	8ﬂ(9	:ﬀ	%ﬁ; ﬀ2ﬁ+<>=#2?@.A,ﬂ%0B*,ﬁ
CRN

R
Q 
0DC

5
)

.?.
Q
Q >"26JhM6Jk.;K3
)A

	
  3
3
6  3/8 8 6
	
5 3 5#
/


4 4

 5

6:24 3 5#A)Yﬀ*6
&	
_
	

	
:

 3/8

 5*4;
)
8
M5)-W MMH
)
`"ﬂ"P)]E]BDb,^`*M7.8'CB
)

./.
Q
6
0  3
3
4  5 68 3/:<;
)
R
=?=*E >^` 6  QC%;!lH8'CMK
)
ﬀG65@6 + %NB:)]E "jECE]BC,
Q
)
8
6k PM/.*)"'
)
QKJH
` 6 WM5) 3NBQH.;H
)

" _[BLKJB:)"QPK\jM7.3,JKJBO'g'  M.W B:)g' )OBDE-)&., `VMHJBLPi0&M5) "o3()&!RDY.;PE&.9)"QP ki!BPlH*' !lK '".))OM5)CE MH0
L " \
L.*) 0ZQNDB  Q.)"QH,B ECBO)T\*B E-)"!BO%Q\P
)  
'_ PC%FHGJI
)
l M/.;PM7.8'CB
)
k8)"Q\K^DB
)
ﬀ/.;P('
R
=?=)E6
0  3
3
4  5 68 3/:<;
)
R
=?=?= >i` 6 pQI%;!lH8'CMK
)
lF6?@+B^l M2QK
)
k 6 `AQ\E]E"!RQ
)
_26 LQ5E"QPL!lKJM
)
l:6 `nQK4
K!lKJBLK
)
QKJH `@6eM5)"3NBQH.JH
)4
IpK=Eg,JB a ,^Q&)!QNDE]B:)&!LKQ\E"!MK M/0 "o35)"!RDO.JPE&.*)!QPLM7!lP\*M7.;3,;KJBO'-'50&M()
\fQH^Q&)F\jBI,aMNE]BL2BLK8'"!lK3%L2E".;H!BO'
)  0/ //
)
	
3 5*4;*' 6!4 

;6 8/8 6K 6 5*4

5
)CE13"2 !ﬁ4
ﬂ )
))16
 
E?=$4
 *Q
=
)
`AQ&)"Db,
R
=?=?=6
021

68 ^ﬀ
!)
R
=/=
R
>?A26@B!
)
Q\K;H ﬀG6ﬃL<,!
)<
" _[BLKJB:)"QPL!LK BLH ?M.WmB:)@ QUW Ly)OBDE-)"., QK;Hr!E-' "o)4
)^PL!RD Q\E"!MK8' E]M.Eg,JB iQD
4
'"D Q\ECE]B:)&!lK;3UM/0=LM7!lP L.*) 0ZQNDBO' iQ('CBLH
MKJlE,JB  K2E]BO35)!QP +M.;Q\E&!MK(`ﬃMHJBLP
) 
0///
)
	
3 5*4;m'6!4 

;  6 
/8 6; 6 5*4

5
)<=ﬀ> !ﬁ4ﬂ)
))16
R


4
R
?=
)
kJBO#8)&.^Q.)"'
R
=?=
R
6
0DC
	
3 5#!6!4 ﬀ*68 8

68 3/:<;
)
R
=?=?=>K_E6Xk*)"QK^DBO'!Db,JB E]E&!
)
"26# MH!RDB
)
L]6X`nQHJH^QPL.;KJM
)
QK;H26[\!RD DY!M
)

" k8)!QNDE"QP 4 iQ&']BLHrlE,JB M5)]B E&!RD QP?k*)"QH,B:W M5)
4
0&M5) \*B E0)&!BO%\QPYM/0 Ly.*)"0ZQNDB
 Q&)!QH,B E]B:)-'0 )CM7, + PBDc4
E-)CM7,
Q*3NKJB E&!RD iQND
4
'!D Q\E]ECB:)&!lK3pQ\E!Q
)  0///
)
	
3 5*4;p'6!4 

;  6 
/8 6 6 5*4

5
)ﬃ1" P!ﬁ4
ﬂ )
))16
 *Q

4
 

=
)
`nQ.)"Db,
R
=/=?=6
0 

6
	


5
)

./.?. > g 6  !B:)
4
!lK3
)C
A.^QKE&!E"Q5E&!(%NBM)]M7.35,;KJBO'-'.Db,^Q&)!QNDE]B:)&!+'!Q\E"!MKnMH0 3NB MPM/3/!RDLQ\P
'".*)"0ZQDBO' QKJH5!L,M)^PL!RD Q\E"!MK8'i0&M5))"Q\H^Q&)'"!(3K^Q\E".*)]B*QK^Q\P('9'"!+'
)  0/ //
)
	
3 5*4; '6!4 

;  6 
/8 6  6 5#
4

5
)91ON?!ﬁ4 F )
))16
R
E/.2I4
R
Q
CR
)
L2BO);E]BC,N#XBO)

.?.?.6
0

3/8 8

3,68 3/:<;
)

./.2$>Xk 62`AQ\ECE&!RQ
)
lF6d@+Bl M2Q\K
)
ﬀG6 4
a
6<L2M7.'d)&!+'
)
_E6 _B
a
Q&)]MPL!+'
)
8
6k PM7.*)"'
)
k 6
 M'!Q
)
QK;H2_E6  Q('PM.^Q&)"!BLPlPM
)0
l
,JBeBRQ#BDEYM/0*'&.9)"0ZQNDB)]M7.;3,;KJBO'-' MKD,2.;PEﬂ'0 )]BSM.JBLK^Dc'o)OMPRQ&)"!L,B E-)&!RD
L "\ H;Q\E"QT
 0/ //
)
	PUJVW
; 'YX!
W


; ZX 8*[\XEX
VW@V

T
1Fﬃ!ﬁ4ﬀ
T$))16*]

Q
4\]
   
Tﬀ/.JP('

])];6
^Z' :_X
VV
X`[	
U\		
T
R
=?=
Q
>
8
6^k 6 _pPBLK;K2T^QK;H ﬀG6G\D6
a
Q&)-)ST
ba
'CE!Q*#^PL!+'-,!lK38Q5\*BLPRQ\E"!MK8'-,!() WB E4
WmB BLK L2M7!lP2`ﬃM7!+'CE&.*)CBmQ\K;HN\ "  "\RL "l 4dc L " \ pQ\E"QIo#;E"Q*!lKJBLH-M$%BO)YEg,JBT_)CBoQ5EiQ('"!lK2T
8
BO%Q\H^QT
;L "eT


UJVOU6fJgﬃUJVihkjJlkmnVOU*o'j
 YX 
j
[\X;X
VWng@Vqp
T
?1> ?!ﬁ4ﬂ
T))162csr
 
4dcﬃc*T "o)*)&!lP
R*t)t
Q
6
^bu
l
X`[ AvX
V
T
R*t)t
c`w]l 4 26g@.2TQ\K;HhM6*L]6
a
,BKT

" l4)!QK8'"!E&!MNK(`ﬃMHJBLP 0&M()mEg,B:\jBRx;BDE&!MK
a
M2Bﬃ
DO!BLK2E !lK L.*) 0ZQNDBDLD Q\ECE]B:)&!lK;37T
 0///zy5mPUJVW
;{3X
j|WR}`g
; ZX 
j
[\XRX
VWng@Vqp
T
=1~ #!ﬁ4"~
T
))16
RJt
Q
t
4
R*t)*t
T8L2BO);ECBI,j#OB:)
R*t)t
c/6
^ AvX
V
X`[
U*o
;
T
RJt)t
c`w hM6#L]6
a
,JBLK2T1l:6 4 26 g .2T QK;H ﬀG6
a
6#L<,!T

" `ﬃMHJBLP 4 iQ('CBLH  Ky%NB:)g'"!MK
M/0z\jM7.3,XL2M7!lP L.*)"0ZQDB  Q&)!QH,B E]B:)g' 0 )CM7,-\_Q\H^Q&)-`ﬃBoQ&'&.9)]BC,BLK2Eg'ST
hkjJlkmVOU*oj

/,o
X
}
[
mPj

USp*V
;
u
UJ
X
WUJVOf
_
	 	
o
;
T

\
F ?!ﬁﬁﬂ
T))B62crJE$4
R*t*t
T
R*t)t
c/6
^DC
lkVqp
X`[vX
V
T5cS])]
R
#w"N6NhM6NkG.;K;37TNQK;H8hM6L]6
a
,JBLK2T

_BC)XBKJHJBLK^DB*M/0OE-,JBRLy.*)"0ZQNDB iQND+9'4
D Q\E]ECB:)&!lK3
a
MBﬃ1DY!BLK2Eg'jMKr\*M7.;3,;KJBO'-'STXk8)CBSM.JBLK^Dc'$QK;H  MPRQ&)"!LKoQ5E&!MK L2E"Q\ECBO'sT
 +V
[ ;
h
; YX 
j
[\X
cR
 

R
Q 
  ; ' ﬀ
	< 2 'ﬁﬃﬂ !	8ﬂ#$, &'$,%) *+"ﬂ,ﬀ,ﬁ  	<.3ﬁ 0
1  ﬀi2ﬁ/",ﬁ A54)%'7++	8ﬂ(9	:ﬀ	7,ﬁ  2ﬁ+<= 2?@.8ﬀﬂ%0B*%ﬁ
X
VWng@Vqp
T

\
1 !ﬁ4"~
T))162c
   
Ev4dc
 

t
TOcR])]
R
6
^

v X`[
U*o
;
TcS]*])EJw*HM69I,2ThM6<LQ&)"Q$#XQK;H!TNQK;H1k 67l:6_PRQ$#'6T

"_K8BI,E)G! )&!RD QP,aMHJBLP0&M5))8,^Q('CB
H!LQOB:)]BLK^DBD'CE"Q\E"!+']E"!RD'*M/0?)CM7.3,%'".*)"0ZQDBO'ST

`
mPjs}
XdX
fJg@VqpJWej


{_ PC*I
T l M*'NM7T ﬀQ*)XQK2T
 1
T
))162c
t)t
E$4dc
t*t6
TOcS])]*E6
^

vBX`[
U*o
;
T(cS])]
R
wEHE6 IR,T hM6 LQ&)!Q*#XQK;H!T QK;H k 6
l:6fPRQ*#'6T

"[K=BC,M)! )&!RD QPz,MHJBLPfQK;H
QK9!lKy%NB:)-'&!MNK(ECBoDb,;K!_M.JB 0&M5)
)!QH^Q&)
'!D Q\E]ECBO)"!lK3E0 )]M/, #XQ&)]Be'CM7!lPﬃ'".*) 0ZQNDBU'ST
 0/// ykmPUJVW
;ﬀ{3X
j|WR}`g
;
ZX 
j
[\X;X
VWng@Vqp
T
13> !ﬁ4ﬂ
T))16E r
t
4\E	c)TJ`AQ&)!D ,cS]*]
R
6
^G
l
X`[
U*o
;
TcS]*] rw $i6ﬁL.2T K6 "26Bl4)]MD ,TYQKJHbk 6 K6 _Bbl4)]MJDb,2T
ba
'CE&!L,8Q\E&!MKAMH0 '&.9)"0ZQNDB'CM7!lP
,M7!+'CE".*)]B9#' !lKy%BO)-'"!MK M/0aL "\ H^Q5E"QT L.*)"0ZQDB '"D Q\ECE]B:)&!lK;3u0 )CM7, )"QK;HM7, )CM7.3,T #XQ&)CB 'CM7!lP+'ST
Ly)XQ5E&!RQP?QK;H l BI,E)OM5)"Q\Pﬁ'CM7!lP1,M7!+'CE&.*)CBN,8Q*))G!lK3b0 )]M7,
a
\L74dc 
R
TXQKJH ﬀ
a
\L74dcML " \ H;Q\E"Q1QK;H
,
QNDV)CM'!DLQ\PB ,y'H*)CMPM/37!RDF,MHJBLPlPL!lK3b0&M5))CBO37!MK^QP DPL!L,
Q\E]Bj,MHBP+'U\ a `nT
 /
*_
	
mPj	
X
}
[_ G
 
 
6G
TcS])]6r;6
^X
W
[
g
X`[
U*o
;
TAcS])]Jw
_E6
8
'&!T 26l&)b,!T 26 

' )2TﬀG6 4 K6\.ﬁﬀﬂﬃST"26

ﬀ!ﬀ!T 6! () 4
ﬀ

)&!

'ST"ﬁﬀ
a
6#$b,
&%
!

)sT

,ﬂ('

'-,!(0'()ﬀ*ﬀ

+ 5)-)
&%
,&!- . /0;)/ﬀﬂ&)Q'"!(3ﬂ
%
)
&%
,

ﬀ0 ' 7!
%
,1 7!+'".*)

b,ﬂ3

'ST

YX`[
mng
X
JU*o,j

 
gﬃj

UJVOf
{YX
j
 `ﬀvﬃ2
Wngﬃ}dU*o
`
UJmPU
 X`[\X
mdW

mPj
 *_  
U
[
U

jJm
3
UJVOf
_
	 	
o gﬃ}dU
[
gﬃjJVW
u
jJm4sW
v
j
	OT
a
L;l
a
a
T
8
-,

)
%
)ﬀ*'sTcS])]6
^652v
UJVqp
X`[

4*U

lkmPU
TqcR])])]Jw5HM6($,ﬂ3T7,)ﬀ L]6(I3,H,2.*)/T

8
W.ﬀ

*'&!-ﬂ'y4 !)ﬀ

)

)ﬀ

K,1 /!+' 4
&.9)

,

('".*)

,

ﬃ.8'"!39,M!8) .W9C%

)C,ﬂ('

'-,!(0'g':7;W! +0 )

M.

ﬂY!

'ST
 0/// ykmPUJVWRU6}
[
gﬃjJVW
jJV"+VW
[
ml
;X
V
[
U
[
gﬃjJV
_
VOf 
X
U|Wnlkm
X  X
V
[
T
?ﬀ" ?!ﬁ4
]
T))162c
R*t
v4dc
R
c)c)T 



,N#

) cS])])]6
^

4*U

lkmPU
X`[<52v
UJVqp
T
R*t)t)t
wRL]6
I3,H,2.*)/T"ﬁﬀ HM6E$,ﬂ37T

8=
W ,

-,ﬁ >ﬀ0' 5)+,? 7!+'&.*)

+ ﬃ

 ,

&'&.9)

,

ﬃ.8'"!3j)C,)('

'-,!(0'g'!7"W! D0 )

M.

ﬂY!

'ST
 hkjJlkmnVOU*oOj

<gﬃ}`m+j

UJ
X `
j
ﬀX
m
UJVOfM/,o
X
}
[
mPj

USp*V
X`[
gﬃ}R/ﬀV
X
mﬃp
2
T
1Fﬃ?!ﬁﬁ1
T;))162cr

4dcrT
R*t)t)t
6
^DC
lkVqp
X`[
U*o
;
TAcR])]
R
Jw "N6A@56AB.)37T $i6@B!TA,)ﬀC@M6ﬃL]6
a
,

T

#$+9'/D,E

)"!3b0 )E /,F+\;4
ﬀﬁ 7,
%
'9\9 7.35,  !
&%-
+-)"!8aL.9)"0G$

T
 0// / y5mPUJVW
;,{3X
j|WR}`g
; YX+H
j
[\XeX
VWng@Vqp
T
13>2?!ﬁ4 ﬂ
T
))16E

 
4\E
 
]5TﬁIJ&)b,cS])]
R
6
^K
Wng
Xnv-X`[
U*o
;
TﬀcS])] rsw
a
4 HM6i`'"!

,2TLN6M@56BG.);37T
_E6
8
'&!TNL26MOG6L!

#

)sT)ﬀ.P 6
a
 /))Q 7T

LRB.*)E-,

)Lﬃ&.ﬁﬀ'S H0-,
<T
a
I L.*) 0G$

L>D,E

)&!37T
 0/ // ykm+UJVW
;ﬀ{3X
j|WR}`g
; ZX+H
j
[\X;X
VWng@Vqp
T
1Fﬃ?!ﬁﬁ=ﬀ
T;))16]
t
c 4\]
t
]T>O/.
%
'&cS])]6r;6
^ AvX
V
X`[
U*o
;
T
RJt)t)t
w@M68L]6
a
,

2T;l 4 26U@.TﬁI4V@56;lﬁ'/I'6TW)ﬀ(L26>@56>B.)37T

L
8
 $

 $(-,

Ir.
%
&!()
%-
L>D,E

)&!3^!X
T
a
I IY >ﬀ
&%
T
 0/// y5mPUJVW
;3{3X
j|WR}`g
; ZX+H
j
[\X X
VWng@Vqp
T
P13" 
!ﬁ4
\
T;))16
R
Q
]$4
R)
 
TﬁO.)&)"'
R*t)t*t
6
^bu
l
X`[ vX
V
T
R*t)t
Q
wKl 4 26ﬂUg.2TﬁﬀC@M6 L]6
a
,

2T

L\

$))8)*!+'
%
 /0Zg,
[

%
!ﬀ!-ﬂ'\ /0Z-,

T
a
I]IY >ﬀ
&%
0' () #d<'D,

)&!;3^B8) 7, \= 7.;3,[L.9)"0G$

'ST
 0/// ykmPUJVW
;{YX
j|WR}`g
; ZX+H
j
[\XX
V_
     0 	"ﬂﬀﬂ e.8ﬀﬂ%0% &
c
R
r 
R
Q 
Wng@Vqp
T
=ﬀﬃﬂﬃ?!ﬁ4?ﬀ
T;))16r
Q
E$4 r

ETWLo)8)"!
%
RJt)t
Q
6
^ {
mPUJVOf	
X
UJV
X`[
U*o
;
T
R*t)t
c`wm_E6;_)ﬁﬀ 

2TﬃP,B6ﬃP H!
%%
 /.2TPK6  .#Q 7!+'STyl
,B6L.37.*'E4 

)/

6T
8
6
#*35,)ﬀﬂﬀ!TﬁﬀXOG6 L=b,ﬂ$b,

T

L.;#C'".*)"0G$

'E0)&.ﬂ+".*)

' ﬀ



 "!- P#y'C+ 7,j#G!!3[@4#)ﬀ<) 
%
$4
)&!L,

0)&!8eLWL \ )ﬀ _:P\ ﬀﬂ,/
a
6)H,M)
%-
 /0Ng,

P
'
%
?ﬀ.)

GB8)/ﬂ

T
 0/ // ykm+UJVW
;ﬀ{3X
j|WR}`g
;
ZX+H
j
[\X;X
VWng@Vqp
T
17~ !ﬁ4
] T))162c
R
Q

4dc
R)
T
RJt)t
c/6
^
/,o
H
jJm
XZX`[KX
U*oLf
T)cS]
6
w,U 6
a
%
,1 ()

T&)ﬀ^I@6I`


%
ﬀT
`ﬀvﬃ2
Wngﬃ}W,j
 u
UJ
X
W
T
8
W H  5)P   $%

)ST
))16E5c
t
4\E
R*t
TcS]
)
6
	
 ﬀﬁﬃﬂ
@

'P)0O'&.
%
,-'ﬀ

' ﬂ
%
'<'

'T)Q 
%
.)&!L, D-)"!_M.

'T)*)- V ﬀ



'0C,1 7!(3

ﬃ=ﬀ
^%
J

ﬃ D$Y!-- ﬀ

'
' '9'C,

'KLWL\#,)ﬀ

@q)Q 7.*)

6;)
%
 5)

)
%
J)8)E > ,

'".#C'".*) 0G$
 
D)Q 7.9)

 )

&! )

) ﬀ

'j!0' 5) 4
, ,"!- 8'

6;)
%
 7!-*#
%-
'D)Q 7.*)
%
 ﬀ*D

+&!- $ ﬀ

'0)&.ﬂ+&.9)

'M,.,5!ﬀ

'ﬀﬂ*'
%-
'j)8)

,5!

)g'N, D-)

'
ﬀ

',KD 

' &)&!ﬀ

'C6
a
 7,M)ﬁ



.Sﬀ.\D&)/$+:)

)8) /)Q 5)&!- ﬁ
&%!%

%
 ;37.

.*) ﬀ2J  )ﬀ

ﬀ
:%
D)8)E *4
0' )ﬀ

.9) ﬀ

)&*D-)7&!- #"AS c06
a
,ﬂ$)G!--)

R
'

+&!- 
R
6 E6

nT
%
J .>&!
%
!+'/,&!- $
U
	
mngﬃjJmng
ﬀ

D*) 

.*)g'
)
%
.8'
#('-'

0 )0SM.

ﬂ

>#ﬁﬀ

P ﬀ

%<)H!-
)

)&,

-)

ﬀ2J $D) $8-)
%-
'
)

) 0' 5)&, ﬂ

' ﬀ

' ﬁﬀﬂ*3

 ﬂ')G!_M.

,

=ﬀ

c/6
Q
, D-)
 
9#ﬁﬀ

@
!

6

, D0)

'

#,)ﬀ

P '
&%
 
%
J SM.ﬂ,"!- 
R
6

Q
 6
;8' 

'

8'STﬂﬀ

ﬁ /.%
&%%-
'ﬀﬁ )9

' D-a)- 

,5,

ﬃ $`M.!+'

'

#)ﬀ

P
!
Q
E
t
IP`ZK
I%


%-
D*) 

.*)+\L I L
a
L

*Oy%;!

)
R*t)t
Q
H. + 7.*)-' ﬀ

'b% 
%
'
 
t%
P


 
cSE$PK6@J 
%
"!-&.)ﬀ

ﬀ2J $`M.!+'"!-&!- $

'<ﬀ

E
*t)t
, D0)

'


%
 )-O' 
%
.ﬁ"!- H. 'E 
% 
' 

E

,

ﬃe'".)3O)"!

.*)

*. D('
ﬀ

'b)
%
,

40' ()&,

''7
&%%
!-

'C6@

' ﬀﬁ $)*

'  $ﬃ D- D
%
!(#*)-

'5)Q 
%
&)"!L, D-)&!_My.

,

ﬃ

Q)/ﬀ!- H4
, D-)"!_M.

,

ﬃ
!
)&)&! )=ﬀ2J $`M.!+'"!-"!- 8'E)- 
%
!+'0

'
'".*)ﬀ

' Y!(#
%-
'9ﬀ!LQ].8'/ﬃ

'k)ﬂ&)"0GH!-

' Gﬀ!&&ﬀ*)

T
-)"!&&ﬀ*)

;)-O)&)&!

'D'".*)
%-


)-)/H! Gc06BK!(3/.*)

Q
6 E




%-
'2!ﬃ

) 0 O)

ﬂ

'

6>-:)&!

.*)

'^ $ﬃKD-
-)/H!--

'K)&)('
%
-)$3

ﬀ
 %
 #,)ﬀ

)('-'/ﬃ
)!

Q
I `YK765@

l*#
%-
H.
Q
6 E;)0O'&.,
%-
' )&)/H, D-)

'
ﬀ2J $`M.!+'"!-&!- $8'C6
*+=[
 
%
L 3
%-
B*)-SM.

ﬂ

#ﬁﬀ

BG.
%%
\ O' 
%
.ﬁ"!-  L

8'
ﬀ

%;!+'0

GIP`ZK7 )('-'/ﬃ

 I `YK7 )Q 
%
&) U,( ﬀ2J $`M.!+'"!-&!- $
 
t%
P


+
Q
R
r

Q
 7.!
R
6
-, R
6

a
I
 
cSE$P
 
+
Q
cS]

Q
 7.!
R
6
-, R
6

8
L
.0/21

Q
6 E

UJmPU6}
[43
mg W
[
g65`l
X
WZf
X
W%g
H
USp
X
W

_


/
87
UJVOf
X `
U6}95`lkg W
X
WﬀWnlkmZoLU fJlkV
X/X
V hkUJVsg
X
m

G6G;: ;
@

'D!L, *3

':\=L;INL
a
L ﬀ
 %
\ﬀ.ﬁ
 
u#ﬂ)ﬀ

P8T $`M.!+'

'

C 5)&!

ﬃ/,&!- *'
a
I


8
LOT2' 
)

)8)0O'

ﬃ0

'

'ﬂYﬀ

'

 "!- 9).)
%-
'Bi!(37.*)

'
Q
6 E



Q
6
Q
c/6
a

'ﬀﬁ ﬁ*

'2J  ﬃ, 
%
,

.9)

.;4
'

,

ﬃ2)('2).=<D0)
S
6;)
%
 7!-0

'^ﬀﬂ,8'
%
 ,

'".*)

 ?>
%-
)ﬂ
%
D ' 
%
T
%
H! )

,

ﬃN!ﬀ

ﬃ"!&'*#
%- 

#ﬁﬀ

@Tﬁ2J *))ﬂ&)@$8z)('=H.8'-'"! ﬀ!+'&!) 

,

ﬃ

J#,)ﬀ

PK68@J D&.)ﬀ

ﬀ
 %
?Bi!(37.*)

Q
6 E

)0O% 
%-
M.
<%-
'P'

.
%-
'P'0)&.ﬂ+&.9)

'%!+'&!(#
%-
'
' ﬃ
%-
'P'-)&.) ".*)

'= ()&!

ﬃ-

'
a
I H. 

ﬃ0)

ﬀ
<%
 ﬀ.ﬁ
<

ﬀﬁ 
%
)8)-O'

ﬂ
(
 ,1 Wﬀ

'?+ H4)Q 
%
H! )

'N.)!_My.

,

ﬃ^0I,? 7!(3

ﬀ
S%-
.*)^ 5)&!(3/!

'".*) 0G$Y!_M.

6
 

)

  $)ﬂH!+'-'/ﬂ



)-)/H!

Q

+&.*
S
0O7%;!

)
R*t*t
Q
C  $A'8)&,M
%
 )*)-O'

)

ﬀ

0' ()&, $4
&!- $8'ﬀ

'".*)"0G$

'/Y.
%
) 0

'T)&)
%-
%


!1%
E#('

ﬀ
^%
1ﬀ.)

*!8'"!2M.2J
!
'E $ 'E /,5,

 + 7,5,

cR

R
Q 
     0 	"ﬂﬀﬂ Ae.A,ﬂ%0, 
 
Q
6 E



g
7
o
X
WfJg (lqWRUJV
[\X
W f
X [G2
	
X>[
mng+fJm
XiX`[
fJg+fJm
X
m
3
	
UJm
[
g
X
W Wnlkm>o
X [\X
mnmPUJg@V
	
jJlkm oLU
}dU*o g
7
mPU
[
gﬃjJV&f
X
Wf6jJVV
3dX
W
;
%
J !
%%
.8'-)
%
SBi!(37.*)

Q
6 E
 
6
8
 7.8' I% 8':H.8'-'"!K).C H#C'

) %

) M.
1%
S+ 7.) ,

ﬀ

'/*#
%-
ﬀ

'".*)"0G$

ﬀ
S%
 ﬀ.)

&/H!-<-) O'K,.,5!ﬀ

6
8
 $E $8'eM.



'N0' 5)&, ,&!- *'^2J *)).)H!+'-'

ﬃeM. J

 ,!(%

)


)*!+'E $ ﬀ

' + )ﬀ!-"!- 8'1
%
!L, ,&!_M.

'C6
a
0LZM.!-H!

T
%
 )8)E 6;!L,5!--\ﬀ

' P '<)-&*

'M)

0' 5)/
\%

)
%
.%!- 7, D-)"!
:
 ,!(%

)

 H.)8)"!ﬃ

,M)8' + 7,5,
 %-
,1 $ﬃ-)


%-
' )
&%-
%5O'T)
%
.%;!- 7, D0)&!_M.

'


Bi!(37.*)

Q
6 E6r

 ﬀ)8'
%-
l*#
%-
H.
Q
6
Q
6
a


Q

sT
%-

%
!L, ,:*M.!-/H!

':.)
%
!L, , 

,M):)-
!


)ﬀ)ﬂ

 ﬁV ,!_M.

TN&.)$+-:)"!+'-5)&)ﬀ

'K,!(%

)g'^ﬀ> 7.96

D,.,5!ﬀ

'S0GI%$ 5)"!+',ﬃ
%-
, H!ﬃ"!


ﬀ

' '/Y.
%
) ".*)

'R'/*#
%-
.*'

'= H#C'

) %5

'+#
%
 ()g'YM.
^%-
'
&0O'' ﬃ )
&%
,&!(%

,

 ,)H.)ﬀ8'

 '

'I6
a



%,&)"!8*#G!
%
!-- 
%
!L, ,"!_M.
 
'E)

'") 8'/*#
%-
ﬀ

' )C,*&ﬁ /, &

'#ﬀ

%

ﬃsTy3
&%Q
 35)<
%- 
 ,!(%

)

ﬀ

'- b,

)

'-'

 7.\ 5)/*3

'

[&076I Y  /,M)8)

)ﬀ 
%
 5)g'(M.

' 7.*'
%-
'+ )ﬀ!-"!- 8'=
%
!L, ,&!_M.

'

'&!(%,
%-
'ST
%-
)8) ﬁ

'g'".8'9ﬀ J O%,*)Q 5)/,&!- $ '&.9)
%
ﬀ.)
 
'T)
%
.*'

ﬃ &
 
=+ )ﬀ.!-
!
.)Y('-'   ,

4
,

ﬃ ﬀ
 %
^  /.ﬂb,

ﬀ

'/*#
%-
ﬀ

'".*)"0G$

TW

M.!])*)E $%$ qM.
;%
J

Q  )ﬀ*)

,

ﬃ ﬀ



'E'-)".ﬂ+&.*)

'C6
I  /!+' L9 7. L

) I;+
8
 $%   O BﬁC% IJ&) L1%<) I H! O/.ﬁ O/.!
t
E
t
E
t
E
t
E
t
E
t
Q
t
Q
t
Q
t
Q
t
Q
t
Q
t
Q
`j6  

]

r r)r r)r r

r
 
r
Q
r
 
c
) % 
]
PK6 >,5,(
 
E
 
t R
c)c c
R/R
c
 
 R*t
E
R
Q
E

 

r|E c)c

Q
a
6 1 E r;6
R R
6

cr;6 E cSE6
R
cRE6
R 
6 ]
R
E6
Q
R*
6_c
R
c/6Dr E)E6
R
Q
c/6_c E)E6 ]
l
+

+
a

R
Q
6
 
cS]6 E c

6
Q
c
R
6
R 
6_c

6
 
r6
Q
c
t
6 r c)c/6 ] c
 
RJt
6 ]
R*t
6Dr
.0/21

Q
6
Q

[
U
[
g W
[
g65`l
X
W
H 3`[43
jJmPj*oLj+p*g65`l
X
W,f
X
3
U9y
X
W
[\XYX
V

G6GJI
_

G6G;: ;9
jJlkmP}
X 

3`[43
j
C
mPUJVO}
X;
	
m
X
	
m
3
W
X
V
[\X
o
F v
l
H
gﬃfJg
[43:H
j
2 X
VV
Xﬀ

o
X
W
	
m
3
}`g
	
g
[
U
[
gﬃjJVW
ﬀ
o
FHX
VWRj*o
X
g o@o
X+H X
V
[X`[
oLU
[\X+H
	
3
_
mPU
[
lkm
X H
j
2 X
VV
X;
     0 	"ﬂﬀﬂ e.8ﬀﬂ%0% &
c *] 
 
 
 E
 

[
mnl}
[
lkm
X
WﬀWnlkm

U6}`g65`l
X
WWR}`l5o
	
[43dX
W
	
UJm(o
X

X
V
[
f6jJV
[
o
X
WZfJg
H X
VWngﬃjJVW(f
3
}`g
H 3`[
mg65`l
X
H 3`[
mg65`l
X X`[
o
F
jJmng
X
V
[
U
[
gﬃjJV
	
X
m
	
X
VOfJgﬃ}`l5oLUJg@m
X	
oLU fJg@m
X
}
[
gﬃjJV>f
F
g o@o l
H
g@VOU
[
gﬃjJV m
X
VOf
X
V
[
o
X
	
mPjs}
X
WdWnlqW
f
X
m
3
ZX
*gﬃjJV
X

}dU6}
X;
 0
 50
 100
 150
 200
Aou Sep Oct Nov Dec Jan Fev Mar Avr Mai Jun Jui
 0
 5
 10
 15
 20
 25
 30
 35
 40
 45
P(
mm
)
En
so
l (%
)
Statistiques meteorologiques de La Teste de Buch en 2003 - 2004
precipitations
ensoleillement
    
 E r 
ZX
o
X

3
	
o lksgﬃj
H 3`[
mng65`l
X
f
X
3
U&y
X
W
[\XeX
V

G6GJI
_

G6G;: ;2
jJlkmP}
X 

3`[43
j
C
mPUJVO}
X;
a
 ﬁ



Xﬀ
 %
 )-O' 
%
ﬁ - $X 'E 
%
ﬀ

 

 ﬀ &)

*)ﬁﬀ

P8T
%-
' ﬀ

*'- $8' ﬀ*ﬁﬀ
ﬁ D-)ﬂ_Mﬃ

'
!
 D0)_Mﬃ

'ﬀ



' ' () ,ﬂ- 8'=!8'ﬂ2Mﬃ
^%-
*)= 5)ﬂ

,ﬂ- "

)ﬂ

)ﬀ8ﬁ
%
 )
! %

ﬀ )

+ﬂ- Cﬀ2J#
%%
$ﬂ,ﬂ-  ﬀ&%$ 
%
 
t%
P"T)

)ﬀ

ﬃ
%-
8)E >

'-'ﬂ8' ﬀ

)0Sx

6- C-) O'

ﬃ D$

 P .)
%-
*)('5D  D-)ﬂ

ﬀ2J $`Mﬃ+'ﬂ-ﬂ- 2T
%-
';ﬀﬁ $)*

'
 
cRE$P  5)E

)ﬁ&)*'

ﬃ '
%


ﬃ )
 !


E

,+ﬃQ $-,AO'

 :,8'=

D('ST
%
^ﬀ )

+ -  ﬀ2J#
%%
$ﬂ,ﬂ-  D,ﬃ,&)
%%

%- !%
J  ()

ﬃ7 -  ﬀ



''E0)ﬂ+ﬂ*)

'ST
%-
'-M D+'

'Mﬀ

)-D-) >ﬀLQ.8'ﬂ- K'E $ﬃZ0)O'/G!0
%-
'=)

)ﬀﬂﬃ"

'1' 5) 7 - 8'Mﬀ

'ﬂ*)ﬂG
%
 2'_Mﬃ



ﬃ3ﬁﬀ*D

+
%-
''9)
%-
'!+  'ﬂ- - 8'/Q 
%
&)ﬂ D-)ﬂ_Mﬃ

'Zﬀ
 %
 B10'2*)

47c2
5



)ﬀ)ﬃsT6)

'E0)ﬂ+ﬂ*)


%
8'
%
! )
 
N 5)ﬂ

-
87
a


ﬁ <D-)

ﬀ+' '*

ﬀﬂ*'
%
9.)E 

Lﬃ)ﬀ
ﬀ

'<$`Mﬃ+'-ﬂ- 8'   ﬀ:Q 
%
! )

'
 
t%
P8T
!\%
J

)ﬀ*) -

6) : ?>
%-

%
D ' 
%
&)/!+'-'-

;ﬁﬀ

cSE
t
  
 
     0 	"ﬂﬀﬂ Ae.A,ﬂ%0, 
@3 5   )



ﬃ ﬀ
?%
 )0U' 
%
> - YﬀCDﬁ

*)sTA
&%
 )ﬀ_Mﬃ

M
%-
ﬂ
%
D ' 
%
2J

'E:! $

96
ﬀ*D

+- Mﬃ

8) ﬁb,

ﬀ
 %
M'ﬂ*)ﬂG

T*' *'c) D0)

ﬀ

'/
%-
E 2ﬁ! 
%
*'6
P &)Z!
%%-
*)g'ST
%
J C'

ﬂ

ﬀ

'1
%
D ' 
%
'ﬀﬂ8'
%-
' &,ﬂ!96+ ﬃ-)/ﬀ:Q 
%
 )

' )ﬀ_Mﬃ

Mﬃ
9%-
'/M Dﬀ
 +'ﬂ

'Zﬀ

)-D-) >ﬀLQ.8'ﬂ- 1 0%

!1ﬀ



<6ﬃﬀVﬁ8'

 
%-
ﬃ/8'ﬂ  '/ﬃ-'/Q *) ﬀ* Q 
%
&)+'

)
%
J  )ﬀ

ﬂﬁﬀ

ﬃ

ﬃ 
 
6
%
8&7 -  ﬀ



C,*&ﬁ  &



ﬁ <&0)

 5)E0

.)
%

%
 '

*) ﬀ J  ﬁﬀ


;8'
%-
D('8)0U'

ﬃST
%

%
 '2

*)=ﬀ2J  )ﬀ

ﬀ
<%
 )ﬀ

P*6%$ +'ﬂﬂ,ﬃ
%-
'3r
t
ﬁ>T
&%%-
&)/@$8
-) 2 '5)/)ﬀ

ﬀ

%,ﬃ
%-
'^ﬀ

8'ﬂ- *'^ﬀ

)ﬂ'$ 'ﬂ-0 ﬀ

' ﬃ

)*G$

'e)

ﬂ+ -)-

' L(*'T  
%
'()-
%-
' 

)ﬂ' () )

'ﬀ

&*D0),ﬂ- .$DV)

'
!


E

 )-SMﬃ

ﬂ

T
%-
'K'0)ﬂ+ 9)

'?ﬀ

'C'ﬂ*)ﬂG$

ﬂ&)!+'-'

ﬃ
%
+'-'

'<ﬀ

%,ﬃ
%

%
 $'

*)<ﬀ2J  )ﬀ
 
^

ﬀLQ.8'

ﬃ (' 'ﬂ  '/!

ﬃ
%-
'ﬂ0'ﬂ
%
ﬂﬁﬀ

ﬃ(Q 9) 

)

E0)

) 8)E >

'-'ﬂ8':ﬀ

)0&0)E >ﬀLQ 8'ﬂ- 

 D$

 


%
*'sTA2J

6)V&ﬀﬂﬃ ﬂ('
%-
' E
t
ﬁ>T
%
J  !+'-'

*) ﬀ 
%
& 5'E 
%
T 

  :)

*)
 !(%

%
 '

*);ﬀ J  ﬁﬀ

T
%
$-

 'ﬃ
%-


ﬃ
%
J

 & -0 ﬀ
<%
J#

)$+ﬂ- Sﬀ
<%
 )ﬀ

P/
a
A')

 'ﬂ*)E ﬁsT
%-
'8)- ﬁ0 -7 - 8'%Mﬃ  $ﬃ98)0ﬁﬀ
V&ﬀ*
%-
'9$`Mﬃ+'ﬂ-ﬂ- 8'!ﬀ

O%

) 
t)t
1+ -)0

ﬃ9!*'g'ﬂ Q 2*)9ﬁ
 %
.)ﬂ'

&)E
!%
J C'

ﬂ

ﬀ

'ﬂ0'ﬂ,ﬂ*)

ﬀ

'3
%
D ' 
%
'Zﬀﬂ8'
%


'ﬂ*)

 ?>
%
 + ﬂb,

ﬀ

'/
%-
ﬀ

'ﬂ*)ﬂG

&/ﬃ -) O' ,ﬃ$ﬀ

T

&%%-
ﬀVﬁ  $)ﬀ-
!
ﬁ  V)'

ﬀ

'
%
D ' 
%
'
5  $

> 8'
%
J 6%$ *'8%\!<6 '

+ - 8'  E

,47T
%-
' D )ﬀ

' 

*

'

 ﬁﬀ

@J ﬃ )0 %5
%

Mﬃ
 %
YﬀLQ:)

ﬂ

ﬀ

C,ﬂ('

+ !ﬀ: 
%
! )

Q %,!- <D-)

ﬁ 
%
+'0

6%

'ﬂﬂD O'<ﬀﬂ8'
%
 ﬀ*D

+ - 
ﬀ2J ,ﬃ$ﬀ-- ﬀ

' 'E 
%
'6@ )ﬀ

P  )Q),ﬃ
UmngﬃjJmg
ﬀ

' 

)ﬂ' 5)ﬂ ﬂ

'"ﬀ

' )ﬀ)'


%
8'8Q ()*ﬀ
,ﬃ

'ST7> 8' ﬁ 28'?' $

'ﬂ, 9)
&%%-


ﬃ ﬃ0O)

'g'0O'
! %
J#' () ,ﬂ- <ﬀ

8,ﬂ('

  $ﬃ

ﬃ

ﬀﬂ,8'


'- '

'=)/ﬀﬂ&)(@

' B10'2*)

'/ E)]

-  ﬃ (
%%
*'E0)

ﬃ
%
R)- .)E -ﬂ- ﬀ
=%
;ﬀLQO)

ﬂ

ﬀ

8,ﬂ('

+ !ﬀ:Q 
%
 )


'ﬂ*)
%
 ﬀ)

 *)
%-
';ﬀ

96

96 ﬀ

ﬀﬁ )9

';ﬀ+'*Q  0
%-
'
%
J  '

ﬀ

%
'ﬂ*)ﬂG

 > 

T
%-
''E0)ﬂ+ﬂ*)

' ﬀ

'9)ﬂG$

% kMﬃ*

' *)- V ﬀ



ﬃ Q 9)
%-
' $`Mﬃ+'ﬂ-ﬂ- 8'
 
t%
P *)-O'



ﬃ9)

G!0
%-
ﬀ+>ﬂ!_Mﬃ

ﬀ

C,ﬂ('

6%

 )

ﬀ+'-)ﬂ0 ﬁ - $ '!8'-'ﬂ

ﬁ



ﬃ-)0

'ﬂ*) !


+
+ $
 %-
1 $ﬃ-)


%-
'a,+'E !'5)!

' ﬁ 5)ﬂ 
%
+'0O' ﬀ
 %
\ﬀ+'-)ﬂ0 ﬁﬂ- ﬀ
 %
 8,ﬂ('

+ !ﬀ:Q 
%
 )
 
JB 0'*)

  
t
TQ

Mﬃ )ﬀ_Mﬃ

ﬁ 8)E >

'-'ﬂ8' ﬀ

)-Rx

6- $ ' 
%-
G0
%-


ﬃﬀ*ﬁﬀ
Q 
%
.)+'/ﬃ!2J  ﬁD&&'- $)ﬂﬃ (' ﬀ

ﬀ* C,ﬂ('/'

ﬃL(S+ ﬃ-)/! )

T
%-
)

'E

ﬀ
;%
^ﬀ)

1 ﬃ0)

ﬁ

ﬀ+>)!$_Mﬃ


%
8'-' 5)

%

 )

ﬀ+'-)ﬂ0 ﬁ - $'!8'-'ﬂ

ﬁ

ﬀ
 %
;ﬀLQ:)

)

ﬀ

C,ﬂ('

+ !ﬀ:Q 
%
 )



ﬃ-)0

'ﬂ*)	!


+
GB 0'*)

4
t
T

'
%
 2
%
'ﬂ0'ﬂ,ﬂ*)

ﬀ 
%
& 5'E 
%ﬃ
#)

ﬁﬀﬂﬃ
%
J#' () ,ﬂ- 
ﬀ

C,ﬂ('

ﬀ


&%
 ﬀVﬁWﬀ

ﬁ
%-


ﬃ

6ﬃ
%
 -
%-

5

E

'0'$ﬂ, 9)

ﬀ

C,ﬂ&'

  08)-O'

ﬃ

'9)
%

ﬀ)

)- % 
%-
)

ﬀ* Q 
%
&)ﬂ+'7 - Sﬁ $
%-
ﬀ
<%
J  $)ﬀ

ﬂﬁﬀ

ﬃ
 %
 
!
) M D+'

ﬀ

)-D-) !ﬀ
ﬀLQ.8'ﬂ-  .)P)-Rx

6- *'  
%
 0
%-
' ;8'
%-
&&'ﬀ2J ) $
%


"' 5)



ﬃ=ﬀ* Q 
%
.)+'/ﬃ+ $

) + %

) ' 5)

' 

)STﬃ S 28'

)*%
:%
 2'_M



ﬃ )

' 5)

'0'$ﬂ, 9)

ﬀ

C,ﬂ('

8)0O'

ﬃ/ﬃﬁ

ﬀ+'-)ﬂ0 ﬁﬂ- $'ﬃ!8'-'ﬂ

)



-)-

'ﬂ*)


+
 B 0'9)

4
t
nT)ﬀ_Mﬂﬃ8)

Q 5)ﬃ

ﬀ9 
%
ﬀ
)+'/,ﬂ- 1ﬀ
 %
J  ﬁﬀ

ﬂﬁﬀ

ﬃ

 >&D('ﬂ- ﬁ*

&) )   D +'ﬂ

ﬀ

)-D-) >ﬀLQ.8'ﬂ- .) )-Rx

6- *'
 
%
ﬂ0
%-
'!ﬀﬁ ﬃ
%
 ' 5) <&

'E
%-
'& '

<@J Q 5) '0'$ﬂ
%
ﬀ

C,ﬂ&'

 2C'

)ﬂ%5'9) *),ﬂ_Mﬃ



ﬃ
E 2ﬁ
:%
K'ﬂ*)*G$

ﬀ))! )



ﬁ<D-)
;
6
%
_Mﬃ*(&)
%-
'8' 5)E

'88)- ﬁ0 -7 - 8'ﬀMﬃ $ﬃ


%


\!
+ *)-'Zﬀ

'Zﬀ

96M'

 

'18)- V&ﬀﬂﬃ
%-
'Z$`Mﬃ+'ﬂ-ﬂ- 8'
a


Q

sT
%
J

8'

 
%-
ﬀ
=%
;ﬀ)

*)-O'

ﬃﬀ
,ﬃ9ﬁ\!<6\ﬀ J ,ﬃ$ﬀ-- ,ﬁ 5) 
%-


ﬃ 
%-
%5 ! 1 

9ﬀ

'$`Mﬃ+'-ﬂ- 8'ST
%
?ﬀ+'E0)0 > - 
'*,ﬂ8
%-
ﬀ
%
J ,ﬃ$ﬀ-0=ﬀ)8'
%-
' *'*ﬀ ' 
%
  $ﬃ-)ﬂ0 
 !
V)0

)-)'5)/ﬀ

ﬃZﬀ J ,ﬃ$ﬀ--< $
%


?ﬀ ﬀ

%-
 0)_Mﬃ

' ()E



ﬃ 8,> 1 2'%&



ﬃ-)
 %
<+ ﬂb,

ﬀ

'/
%-
'

)'ﬁ
&%%-

%-
'!+ ﬂb,

' 
%
8'
8) 2' )ﬀ

'ﬁ@

 ) ﬃ<ﬀ2J ,ﬃ$ﬀ-0 

ﬁ <D0)

%ﬃ + 

)

ﬃ

)*G$

ﬀ 
%-
+-)_M

)'

8'

+ ﬃ0)0 ﬂ,ﬃ
!
ﬀ* Q 
%
&)+'

)
%
J  )ﬀ

ﬂﬁﬀ

ﬃ
 
 ﬀﬁ )
! %
\ﬀLQO)

ﬂ

ﬀ

C,ﬂ('

 2C'

)ﬂ%5

'ﬂ*)
%
J

*'

 
%-
ﬀ
 %
1ﬀ)


T %
2J &/!-=ﬀﬁ ))ﬂ('Q '-'ﬂ0
%-
ﬀ

)

*)E >ﬀ )
 %-
'E&ﬂ)ﬀ

' )0 
%
+'-

',Q *)
%
 ,)ﬀ

@  'ﬂ ﬀ

'ﬂ0%<)
S%
J  %$ 
%
ﬁﬂ-  ﬀ

' &)/! D-)

' Q 
%
.) D-)ﬂ_Mﬃ

'

 C,ﬂ('ﬂ D-)ﬂ_Mﬃ

'
6%


%
J  !+'-'

9)=ﬀ

'/
%-

     0 	"ﬂﬀﬂ e.8ﬀﬂ%0% &
cREc  
 
 
  E

`
j*oLUJmng
H 3`[
mng
X
mPU6f6UJm
X
V
7
UJVOf
Xa`
Wnlkm oLUfJlkV
X
fJl
` 2
oLU
	 f6jJVV
3dX
W

_%
/

Jj*o
6G.`
jJmng
X
V
[
U
[
gﬃjJV /

;
 
 E)]

UJm
[
j+p*m+U 
v
g
X
f
X
oLU fJg 
3
m
X
VO}
X
f
X

v
U|W
X
}dj_ j*oLUJg@m
X

	
6G.`

;
cSE    
 
     0 	"ﬂﬀﬂ Ae.A,ﬂ%0, 
 0
 0.2
 0.4
 0.6
 0.8
 1
-100 -50  0  50  100
ΦHH-VV (deg)
Histogrammes Normalises
OCEAN
DUNE
FORET
ΦHH-VV = 1.4
o
ΦHH-VV = 21.9
o
ΦHH-VV = 37.9
o
 
4
t 
K
g W
[
j+p*mPU
HH X
W VOjJm
H
U*o g W
3
Wf
X
W fJg W
[
mng
7
l
[
gﬃjJVW f
X
fJg 
3
m
X
VO}
X
f
X

v
U|W
X
}dj_ j*oLUJg@m
X
Wnlkmo
F
js}
3
UJV

oLUfJlkV
X X`[
oLU

jJm
[
	
6G.`

;
3
U;Wnlkm

U6}
X
js}
3
UJV
X
m
3
W
X
V
[\X
lkV
X
fJg W
[
mng
7
l
[
gﬃjJVp UJlqW+_
Wng
X
VV
X
fJl f
3

v
U|WRUSp
X
}dj_ j*oLUJg@m
X
}
X
V
[
m
3dX
Wnlkm
!

+
g@VOfJg65`lUJV
[
lkV
X [
m nW

UJg
7
o
X
f
3
j*oLUJmng WRU
[
gﬃjJV
U|WdWRjs}`g
3dX
lkV
H 3
}dUJVg W
H;X
f
X
m
3`[
mPjsfJg (lqWngﬃjJVUJm/m
3
ZX
*gﬃjJV Wng
H
Oo
X
	V
F
js}d}dU|WngﬃjJVVOUJV
[
U|W f
X
f
3
_

v
U|WRUSp
X

; `
UJmej  j|Wng
[
gﬃjJV

oLU Wnlkm

U6}
X
fJlkVOUJg@m
X X`[
oLU

jJm
[
m
3
W
X
V
[\X
V
[
lkV
X
fJg W
[
mng
7
l
[
gﬃjJV p UJlqW+_
Wng
X
VV
X
f
X
ﬃ }
X
V
[
m
3dX
Wnlkm
!


+
X`[
	


+
m
X
W 
X
}
[
g@
X+H X
V
[ 
m
3

3
oLUJV
[
lkV
X
f
3
j*oLUJmng WRU
[
gﬃjJV
f
X
o
F
jJVOf
X
g@VO}`gﬃf
X
V
[\X
fJl
X 
lkV 
v3
VOj
H
V
X
f
X
fJg (lqWngﬃjJV UJm m
3
ZX
*gﬃjJV
H
l5o
[
g Oo
X;




!Mﬃ
C%
 



*)



!   08)-O'

ﬃ

'ﬂ*)
%
 ﬀ)



)/ﬀ+'
 %
J

6>0)$+ﬂ- *ﬀ 'ﬂ0'ﬂ
%
ﬀ

C,ﬂ&'
 %
  !&
%
D ' 
%
!&1 +

Cﬀ

' ﬀﬁ $)*

' 
%
&)M&0)_Mﬃ

'

&ﬁﬀ

P"Tﬁ *'<6%$ *'




)ﬀﬂﬃ b,

)/ ,9
!
ﬀ*D

)ﬂ$

)1ﬂ
%
+W _Mﬃ




%-
' 

)ﬂ' 5)ﬂ ﬂ

'ﬀ2J#ﬁ '*+9'

LWL
!
 E
t
IYK) *)
%
J

6W-) ﬂ- (ﬀ
 %
J#' 5) 7 - (ﬀ J ,ﬃ$ﬀ--:ﬀ

'ﬂC'ﬂ*)*G$

' 8'=ﬀ

'=+ ﬁﬀ- - *'
ﬀ2J &)ﬀ-- + 5)0)

'*Q )ﬀﬂ,ﬃ
!

&%%-
'1ﬀ

' RM+'ﬂ- - 8'

 ﬁﬀ

@3 Lﬃ*)
%
 ('

ﬀ

')0O'
%
,-'
 2)

ﬃ8'

 '

+ -     ET 

'

'  , - *'  ﬃ;D-M)- 
%
+'0

':!&1 +

 ﬀ2J#ﬁ 1 WﬀA
%-
)
%
+ﬀ
 _M

ﬀ

ﬀLQ *'- $
T
a
I ﬂ
%
ﬂ,ﬃ
%-
' 

)ﬂ

'!ﬀ

ﬀLQ 8'ﬂ- &) )-Rx

6- $8' 'ﬂ
%-
'

8 
%
 0
%-
'
@

'e)0O'
%
,-'e' ﬃ)8)-O'

ﬃ-O' B 0'*)

')4 E

42 @  B 0'*)

4 E"1 -)

)

6


%-
ﬀ

ﬀ+'-)ﬂ0 ﬁﬂ- Sﬀ
 %
?ﬀLQ:)

ﬂ

ﬀ

C,ﬂ('

+ 2 
%
! )
;
"' ﬂ+ - Sﬀ
 %
J  !+'-'

*)9ﬀ
 %
1+ ) ,

ﬀ

'/
%-
'

< ﬀ



)ﬂ$-Eﬂ0%-- 


ﬀ
#)

+ %<)
%-

%
& 5'E 
%
,ﬃ$ﬀ

 ﬀ



)-E 0%ﬃ--
ﬂﬁﬃ !
"

#
W	Q 9) )

ﬂﬁﬀ

ﬂ

ﬀ


t
+ 
 )  D&)E ﬀ  +ﬃ

ﬀ

'a,ﬂ!>

*)g' ﬀ
 %
['-)/,

,ﬃﬀ

'*69
!%$
ﬁ& c2('<ﬁ dI $

> )

 &)PMﬃ

)Mﬃ
%
 ﬀLQO)

ﬂ

ﬀ

8,ﬂ('

ﬃ-)
%-
'"Dﬂ96
+ 2Q 
%
 )

')


[ [
,E

3)

%,
%-
*)31 +

)

ﬀ

 *]
+
Q *) )

8)E !' )ﬀ

*) ﬀ

ﬀ*D

+ - 
     0 	"ﬂﬀﬂ e.8ﬀﬂ%0% &
cRE)E '
 
  7c

`
j*oLUJmng
H 3`[
mng
X
mPU6f6UJm
X
V
7
UJVOf
Xa`
Wnlkm oLUfJlkV
X
fJl
` 2
oLU
	 f6jJVV
3dX
W

_%
/

Jj*o
 JI&`
jJmng
X
V
[
U
[
gﬃjJV


;
 
4ﬃ 

UJm
[
j+p*m+U 
v
g
X
f
X
oLU fJg 
3
m
X
VO}
X
f
X

v
U|W
X
}dj_ j*oLUJg@m
X
  

	
 JI&`

;
cSE   '
     0 	"ﬂﬀﬂ Ae.A,ﬂ%0, 
ﬀ2J

% )E $r

 2Lﬃ 8' 

':+ )ﬀ-ﬂ- 8';ﬀ2J &)ﬀ-06T.)



)ﬂG$

,$ﬀ

ﬀ

%<)-sT

 g,9& ()

T
<D-)

!+'0

ﬃﬀ*D

+/
%-
 8'PMﬃ2J
!
ﬀ

' *)E 2' ﬁﬀ

*)g'ﬀ


!
]  D0)

'



6
%
 -/ﬃ
%
J ' 5)*ﬀ
 ,ﬂ-  ﬀ

C,ﬂ&'

ﬀ2J ) '*+9'

LWL

&ﬁﬀ

P1
T %
G!ﬁ 



)ﬀﬂ:

  )   2)

ﬀ&G!-
Mﬃ
 %
1ﬀLQ:)

ﬂ

ﬀ

C,ﬂ('

+ 2Q 
%
! )
:
'ED
%
ﬁ
%

 !
ﬂ&)Eﬂ )=ﬀ

' + 

 ﬁ

g'9ﬀ

)-D0)E >ﬀLQ.8'ﬂ- 
 '

+ -   E

 #@  B 0'*)

42 8)-O'

ﬃ
S%-
'?+ 

 ﬁ

ﬃg'^ﬀ

)-D-) >ﬀLQ.8'ﬂ- 
$ +
ﬁ 

ﬁ ﬁ
	
ﬀ
S%

'-)/,

,ﬃ$ﬀ
<
 ' ﬂ+ - $Yﬀ
^%
*)E 2' ﬁﬀ

*)	 *)
%-
'PD/,g'ﬀ

Q 
%
.)+'/, - $ 


[ [

a

+ 8'ﬂﬀ*:),ﬃ )

ﬀ+>ﬂ!$_M

ﬀ

ﬀ\E
t
ﬀ


Q *)()%'*+9'

LWL

 ﬁﬀ

P8T
%-
'P)0U'ﬂ
%
/,g'=ﬀ

%
YB 0'*)

42 1 $ﬃ-)

Mﬃ
 %-
'ﬂ0'ﬂ
%
ﬀ

'ﬂC'ﬂ*)*G$

ﬀ

%d)!- <D0)

ﬀ*D

+
%-
 8'PMﬃ2J
!
ﬁ

8) 2' )ﬀ

*) ﬀ

r >T2' -;c2

 ﬀ



<6Mﬃ
 %-
'

'  ,ﬂ- 8':ﬀ
 %
J SMﬃ), -   

 5

'a)0ﬁﬀ
'ﬂ
%
7g'ﬁﬀ_Mﬃ

ﬃ Mﬃ2J ) '*+9'

LﬃL  Q 
%
.) D-)ﬂ_Mﬃ
 !
 E
t
IYK$ *)-)/!- + 8' -ﬂ

))
 ﬁﬂ
%


)ﬂ' 5)ﬂ ﬃ  *)
%
J

6ﬃ
%
 5)7 - ﬀ
(%
 'ﬂC'ﬂ*)*G$

ﬀ

)0'2- 8'<&)ﬀ

'ST &) 8ﬁ
%
&:)



ﬃ
Q 9)
%
 ﬀ*D

+ﬂ- Xﬀ

'E0)ﬂ+ﬂ*)

'a,ﬃ$ﬀ

'

' 

'<! ? +

Xﬀ
 %
 C,ﬂ('

)ﬀﬂ.)sT %

1ﬀ

'


)ﬂ' () )

'#ﬀ

' )ﬀ)'

$DV)

'9+ .),ﬂ0%



ﬃ
!%
 ﬁﬀ

@3 5  2)



ﬃSﬀ
 %
D'

ﬃﬀ
'ﬂ0 
%
-- 
%
8'G!0
%-
ﬀ

'<&)

*)-')ﬀ

P !96&&)/! D-)

' ﬀ

)ﬂ'$ 'ﬂ--6Tﬀ
 !\%-
*) '5)/)ﬀ

%
 '2

*) ﬀ J  ﬁﬀ

T
%-
+ 
%
'
?
ﬃ0)

'*+9'

'aLWL 

 ﬁﬀ

@

 ﬁﬀ

Pf'

)!-)ﬁﬀ_Mﬃ*
Q 9)
%
;ﬀ*D

+ - 


%
 D&)$+0O)ﬂ+'/, - ^ﬀ

'E0)ﬂ+ﬂ*)

',$ﬀ

'

 + 

6>

&)ﬀ

 8'PMﬃ2J
!
ﬀ

'
8) 2' )ﬀ

*)-'=ﬀ


%
8'ﬂ

*)g' D0)

'
 0
 20
 40
 60
 80
 100
 3  4  5  6  7  8  9  10  11
Ph
as
e 
D
iff
er
en
ce
 Φ
H
H
-V
V
 
(de
g)
Sand Thickness (m)
ΦHH-VV Profils for P-Band (0.430 GHz)
εpaleo = 14-i1.064
εsand = 3.4-i0.05
θi= 40
o
IEM + Multiple Scattering ΦHH-VV DistributionAveraged ΦHH-VV
 
4 E

g W
[
mng
7
l
[
gﬃjJV9f
X
  

	 }djJlkm
7dXZX
V;mPjJl)p
X

f
3
mng@
3dX
fJl
H
jsf `o
X
f
X
fJg (lqWngﬃjJV0/

g@VO}Ro lUJV
[
o
X
W 
v3
VOj
H
V
X
W9f
X
fJg (lqWngﬃjJV UJm m
3
ZX
gﬃjJVWWng
H
Oo
X
W
X`[;H
l5o
[
g Oo
X
W 	ﬃW
X
}
[
gﬃjJV
: ; : ;_I

jJlkm%lkV
X

m
3
5`l
X
VO}
X
f
X :IkGYK
	
7
UJVOf
X `

X`[
lkV
X

X
m
H
g
[ﬃ[
g@sg
[43
fJl U*o
3
j|WRj*o
 ﬁ   

 
#

;
3
U }djJlkm
7dX:H
UJlk
X
m
X
m
3
W
X
V
[\X
oLU JU*o
X
lkm
H
j
2 X
VV
X
f
X)
   
 
;
3
X
W/m
3
Wnl5o
[
U
[
W jJV
[ 3`[43
j
7`[\X
VlqW
jJlkmYlkV
3
}dUJm
[
_
[G2

X
f
X
W
v
UJl
[\X
lkmdW/f
X
oLUW
[
m+U
[\XZv
l
H
gﬃf
X 3)
$
ﬁ
;'
}
H / :OG
+
f
F
g@VO}`gﬃf
X
VO}
X;
    0 	"ﬂﬀﬂ e.8ﬀﬂ%0% &
cRE

 '
-40
-35
-30
-25
-20
-15
 3  4  5  6  7  8  9  10  11
σ
o
pa
l (d
B)
Sand Thickness (m)
σopal for P-Band (0.430 GHz)
εpaleo = 14-i1.064
εsand = 3.4-i0.05
θi= 40
o
IEM + Multiple Scattering ,σoHHpal DistributionIEM + Multiple Scattering, σoVV,pal Distribution
 
  2
 
j
X
}`g
X
V
[
W f
X
m
3`[
mPjsfJg (lqWngﬃjJV
fJl U*o
3
j|WRj*o
$
+
ﬁ 

ﬁ ﬁ
	
f
3
mng@
3
W fJl
H
jsf `o
X
f
X
fJg

_

lqWngﬃjJV 0/

g@VO}Ro lUJV
[
o
X
W 
v3
VOj
H
V
X
W f
X
fJg (lqWngﬃjJV UJm m
3
ZX
gﬃjJVW3Wng
H
Oo
X
W
X`[ZH
l5o
[
g Oo
X
W	ﬃW
X
}D_
[
gﬃjJV
: ; : ;_I

jJlkmlkV
X

m
3
5`l
X
VO}
X
f
X:IkG
YK
	
7
UJVOf
X `

X`[
lkV
X

X
m
H
g
[ﬃ[
g@sg
[43
fJl U*o
3
j|WRj*o
ﬂﬁ   

 
#

;	

f
3
VOj
[\X
o
X
W
3`[
U
[
W>f
X
j*oLUJmng WRU
[
gﬃjJV
K K X`[ ;
3
X
W m
3
Wnl5o
[
U
[
W jJV
[ 3`[43
j
7`[\X
VlqW jJlkm;lkV
3
}dUJm
[
_
[G2

X
f
X
W
v
UJl
[\X
lkmdW9f
X
oLUW
[
mPU
[\X;v
l
H
gﬃf
X  3 
$
ﬁ  
;'
}
H ):OG
+
f
F
g@VO}`gﬃf
X
VO}
X;
cSE'

 '
    0 	"ﬂﬀﬂ Ae.A,ﬂ%0, 
cRE r

 '
  
	 
  	
	   ﬀﬁﬃﬂ! "#	 ﬁ$
%	$
L	   2*)g'(ﬀ

'\b,ﬂ --)

' 8)0 &ﬀ

ﬃ-'ST!ﬁ *'\6% 8' 1 $ﬃ-)0iM
C%
J 8'-)ﬂ

ﬃ[LWL 

'
&)*G!-



ﬃ;,ﬀﬂ)0
!(%
J D ﬁﬀ

ﬀ

';' *'*ﬀ ' 
%
'

J

)

';ﬀ

&*D0),ﬂ- 2TQﬀ2J ﬀ

ﬃ &'ﬂ&7 - 


ﬀ

D&)E 2'5)/C,

ﬀ

' '-)ﬂﬂ+ *)

'

' 

''&;8'
%-
Dﬀ*)

ﬀYP-+
%
?ﬁ $/!$

ﬃST
%
J ﬂ
%
+9'

Q ﬀ
%
&)ﬂ D-)_M

ﬀ

ﬀ> )*

'LWL  G%$ 5)+'0
%
 ﬀ*D

+ - $ ﬀ

+ ) ,

' ,ﬃ$ﬀ

'^ﬀ

'C'ﬂ*)ﬂG$

(
8'PMﬃ2J
!
ﬀ

'8)E 2' $)ﬀ

*)g'9ﬀ

M
&%
Mﬃ

' D-)

')&;8'

&&'8)+*ﬁ+'ST
%-
' 

)ﬂ' 5)ﬂ ﬂ

'9ﬀ

' ﬃﬀ
ﬀﬂ'

,

ﬃ

',*D,ﬃ:ﬀ

'
!(%
 8)+*O'

ﬂ

N'ﬂ*)ﬂG

ﬀ

 ,+*O)ﬂ8!96%'

'
!
G!0
%-
'	

)E

' 


ﬀﬁ )!0)*'ﬂﬂ&)

ﬃ-'M!96 $8V) !ﬀ  )ﬀ

' TD ?+ *)

)ﬀ
%
 5)-'
%-
Q $

ﬃﬂ
&%
Mﬃ

8)-*O'

ﬃ
 %
 +*
%
* ﬀ.* ﬀ


+ - $ )ﬀﬂ.)=ﬀﬂ,8'
%
J

6
%
 5)/, -  ﬀ

' 6+9'=&)ﬂﬀ

' Q *)
%-
'PMﬃ
&%
'
%
J /*&ﬂ'



ﬃ ﬀ

'

'*

'
ﬀ)*O'

)E _M

';+ 8' -ﬂ
%
J#ﬁ

ﬀ

'(8)) 0ﬂ
%-
'	8)+*& >&ﬁﬂ, - *'63@ J ﬁﬂ
%
+'7 - 


%
$'

'Eﬂ-  ﬀ

'
)

'-' *)/

'



!$+
(
 

8ﬁ )-0
%-
 
(

9)!ﬀ Q !ﬀ

%

ﬀ
 %
J !/*&ﬂ'



ﬃ ﬀ 

)-)-  )


 ﬀJﬀ)* %
&%
 2



ﬃﬀ
%
J#*)* +'ﬂ

T)*&0)E -



ﬃ
%
1*U' !JD&)  :)

 
%
 0%,
%-
ﬀ

'P)-* '- *'
+ 8'ﬂﬀ)*:)-*

'2&;8'!

'

8'ST
%
)8)E '*

+ - $ ﬀ

')

'-' *)

' ﬂ,ﬂ*)
&%%-
'


%
 + 8)+*U,

*'- $ ﬀ
 +ﬁ
%-
,+>ﬀ*)ﬂ_Mﬃ

T2)ﬀ+'*

8'/
%-
'
!
)

Q $)

'

'Eﬂ-  ﬀ

')

'g' 9)

'sT('-'

ﬃ )* %-
%-


ﬃ
&)
%
 D&)E 2'5)C,

ﬀ

' '-)ﬂﬂ+ *)

' '3*& 
%
 2'_Mﬃ

'#@J#> 
%
+'/, - $ ﬀ
\%
J# '

)

),ﬀﬂ&) ' *)/-
!8'ﬂ ﬀ

'9' () ,ﬂ- 8',8)-* ﬁ

8'

' Q *)
%-
'4*D )ﬀ

''5*D 
%
 2'2_Mﬃ

'9ﬀ

' ' 
%
'
@

Dﬀ*)

'5*D 
%
 !'_Mﬃ

'3* .*O)/
%
ﬀ

'4)+* '- 8' ﬀ)*O'

)Eﬂ_Mﬃ

'4'/(,ﬂ.)

)

' G-N&) $8-)

ﬁ

+ ﬂb,

ﬀ

'
%-
'ﬂ

) 'ﬁ
&%%-
ﬀ)* Q 5'-*

.) $+ 0%-+*6*D 
%


)

;)

Q 5',ﬃ;'ﬂ*))

) ﬁb,

 :)

 '5)/ﬀ
 -

T'5) U'!  '$

+'g' /G57+ ﬁ)*

ﬂ&)
%-


C'
a


Q

sT
%
J ,+'E  )

ﬀ



' )-* '- 8' ,+ﬃ

) ﬀV&)ﬀ

'
ﬁ *' )ﬀ_Mﬃ

Mﬃ2J
 %%-
'N J   &'N 
(
 *)-'8*D+* !8'-'ﬂd' b,

'

N ﬃ+ )ﬃ<ﬀ

'8*  +' >ﬀ

'ﬁ,+>ﬀ*) 2'5*ﬁﬀ
 _Mﬃ

'ST+ $
 
?+*1 0'
#%
(8)+*O'

ﬂ

ﬀ


%
*D !ﬀVb,

ﬂ96

 ﬁ-)

''0)ﬂ+ 9)

'Zﬀ

ﬀ*)!)'

T
V)

8'+*O'
!
 <
;%
a) ﬁb,
 
#!
(
 9)/ﬀ2J ,ﬃ)

+ %

)Eg'!ﬀ J#)Sﬀ.*90$ )-* '
%


)!ﬀ

'/
%-
8)E %

)ﬃ
ﬀ
(%
J:*O) 'ﬂ- ;*& 
%


ﬁ

ﬀ

'  &'g'ﬂ0 '

% )E $)ﬂﬃ-'
^ 
}

UJl5o
X+2X`[
U*o
;
TcR]

'Jw:
T %"
X)+*U'ﬂ
%


ﬀ

'
'-)ﬂﬂ+ *)

''5*D 
%
 !'_Mﬃ

'

' 

'9  ﬀ

' )+*U'

!96 ,+>ﬀ*) 2'5)C,_Mﬃ

'' '-'ﬂ
%-
'=
%%
%- ﬁ)*O'
^ C
UJmnm
X`[
U*o
;
TOcS]

'
^

}
v
U
7dX
m
X`[
U*o
;
TcS]

'
^
cS]*] r
^
`
UJg o@oLjJl
X`[
U*o
;
T 
t*t
E$
^
{
mPUJVOf	
X
UJV
X`[
U*o
;
T 
t)t6
wﬀﬁ ﬃ
%-
' D&)/$+-*:)+' _M

':ﬀ1*
%-
+-)ﬂ_Mﬃ

'


%-
')8) 28)ﬂ1*&+*O':ﬀ

)'$ 'ﬂ--*? ﬁD&&'- $)

ﬃ))

ﬃ

)ﬂG$

 ),ﬂb,

T G6%$ 5)/
%- !Y%
 )-*Rx

6- $ ﬀ

'< ﬁﬀ

'D)/ﬀﬂ&)NP &)
%-
*)+ A''2*),ﬂ-  '3*& 
%
 2'_Mﬃ

T 

'
)-* '- $8' + 8' -ﬂ

ﬃ!ﬀ

' 'ﬂ-

' G6%$ 5)/
%-
'
!<%
J:*&ﬂ)ﬀ
 
#(ﬀ.*%
 %
 !



ﬃ!ﬀ



b,)_Mﬃ

'

 ﬀ

/*Dg,> >ﬀ

'Mﬀ2J

6
%
 5),ﬂ- ^ﬀ

'='C'ﬂ*)ﬂG$

' &)ﬀ

' 6%


%
J  2ﬁ 
%
)/ﬀﬂ&)
7
 $E $8'8Mﬃ
9%-
'='-)) ﬂ*)

'

' 

'  J<*D,ﬃ/('Zﬀ

'?' 8' ﬀV+ ﬂb,

'?,ﬃ$ﬀ

'ST,+ $

ﬀﬂ8'
%-
D(' ﬀ P-+
%
5T =*D ﬁﬀ

8ﬁ
%-
Q $

ﬃ 
&%
ﬀ
<%
J# '

)

)/ﬀﬂ&)9Q 9))

*'

0'

) 'ﬂ*)
%

%
-g,ﬁ 
%
 !'
:

%
 '5*D 1 ()ﬂC,ﬁ 
%
 2'

TﬃQ *)
cSE
 
 '
     0% Aﬁﬀ+	8ﬂ 0 i*+ 0 ﬀ%0% 
)

+ A''*)7 - S

)0)!\  $8'ﬂﬀ)*:)ﬃ9ﬀ

'9ﬃ

)*G$

','5*D 
%
 2'2_Mﬃ

' )'

8'

'6
@

'-



'ER)



Cﬀﬂ*' ﬁ ';0)6%,!<6 '

'ﬂ- 

ﬀﬂ,8'
%
Q)+*'2-  ﬀ2J L3
(
 
(
 ﬀﬂ,8'
%-7
 5)EﬀCﬀ

%
 I *)-/ 

 4) +'YKD 

')

*)-*O'

,ﬂ0%

' ,*&+*K'+*
%-
 ﬂ- ))*

'9Q *),*%,
%


)
%-
 $

ﬃﬂ
 %
ﬀ2J )

/*Dg,> >ﬀ

ﬁﬁ %,ﬃ

+ 8'ﬂ+',ﬃ
!
+   

)Nﬀ

96D'*+9' 6

'ﬀ J $`Mﬃ+'-ﬂ- e)ﬀﬂ.)
!
'/6%$  )
%-
LWL 


%-
P   ﬀ
:%
J '
%
!+'

)E 2))ﬀ P



0),ﬂ' ﬀﬂ&)  ﬀﬂ8'
%-
 ﬁ9ﬀ2J !ﬀ

)

=ﬀ J  2ﬁ  ﬀ
$+'

)
%
J#ﬃ

)ﬂ8)+*&/, - $ '3*& 
%
 2'_Mﬃ

ﬀ

'9ﬀﬁ $))*

'E)/ﬀﬂ&)8@

LWL  *&/ﬃ

 &)PMﬃ)*

S 5)* -

T
%


)


%
 D&)/$+-*:)+'/,ﬂ- (ﬀ

'ﬂ*)*G$

' *D

ﬁﬀ

'

9G6%$ 5)ﬂ+'

ﬁ



)ﬂ8)+*D,ﬂ- \ﬀ

'ﬀ> ))*

'
!
'5)ﬁﬀ

* b,
&%%-
4@

' 

'ﬂ*)

'

P  Mﬃﬂ
! &%%-
'D' ?ﬀ

'ﬂ)*

'
!
)

*D )ﬀ

8)+*ﬁ+'
 

%
 ﬁD
%-
ﬀ
 %
 '-)) ﬂ*)

ﬀ ' 8' ﬀ ' 
%

a
%%-
'R)

*'

0'

e'ﬂ*)
%
 '5*D /*D-)ﬂ

ﬀ
 %
 'ﬂC'ﬂ*)ﬂG
?

'ﬂ*)
%-
' ,)*D-*:)E 2'3* .*6-+*O'=ﬀ1*
%-
+-)_M

'
)
&%
,ﬂ0%

'!<6[)-*Rx

+

*)g'

' +'




>Mﬃ
^%
 ﬁD
%-
'ST)

'
ﬀﬁ ﬁ)*

'

%

ﬃ <D-)

ﬁ 
%
+'+*

'=+ $

&) D-)

'9ﬀ2J

ﬃ0)-*
! %
 1 Wﬀ)*
%
+'7 - Sﬀ

'ﬀ> ))*

'
LWL @    2
%
*

ﬃ.)--* ﬀ

' 

'ﬀ

96 

b,) _M

' 

)ﬂ

;!*' ﬀ2J   

)
%
J ﬃ

)ﬂ*)-*D,ﬂ- 
'5*D 
%
 2'2_Mﬃ
^
 G!+'/ﬃ
%
J ,+ﬃQ g,AO'

ﬀ

',ﬂ- )ﬂ.)--*ﬀ
1%
 KD 

ﬀ2J#-*:)<D6 5

E

/*Dg,ﬁ Wﬀ
 !
ﬀ)*
(
!
*D-* * 8) %5*
 
8%,
%
ﬀ)*

Q 9)
%
a)+* '-  ﬀ
 

 ) L> '/


a
'!+ﬃ)

^G`
UJg o@oLjJl
X`[
U*o
;
T 
t*t
E$JwT
ﬀﬂ*'
%
 )+* '- (ﬀ2J L'-'/
%Q
ﬃ *
%
_Mﬃ

ﬀ

&
(
0Q ﬁﬂ
^G`
UJg o@oLjJl
X`[
U*o
;
T 
t)t
c&Jw

E'ﬂ*)
%
<ﬀ)

ﬀ
P-+
%

^ﬃ{
mPUJVOf	
X
UJV
X`[
U*o
;
T 
t)t
c`w:
 
	 
  ﬁ   ﬁ4 ﬁ
ﬁﬀﬃﬂﬀ ﬂ !#"%$&('*)+&,'.-/0"21ﬃ"-35467'98,/0-23ﬃ"$7:1
; 
ﬂ6+(</'

 !,=ﬂ- 

<

&>=$+-*	=ﬂ?<

@=Mﬀ

%,A<

< 
%
!

<B</AC)*
%


)

<

D</ACﬂ@=ﬂ

ﬁ

<
!(E 'F=/)ﬀ

< *D

)ﬀ

< ﬀ)ﬂG=

< !H<ﬂ(I

@= ﬀ

<1
%
,

!(E<ﬀ

'F= J< '5*&)*	=/
%-


ﬃ 

6*
%-
%5*K<
P @=L</ ﬀ0%

=M<-+*'5*D 
%
 2'?Iﬃ
ONA%
YIJ!,=ﬂ- 



ﬁ <&5=

ﬀ)* + Q P<+*
 
; 'F=/)ﬀH<

H<

 
%-
<
'5*D 
%
 2'2?Iﬃ

<9+ $
 %RQ

%%
H<M=
 %
?B 0',=


Lc2
&:,H<
%- 7
 F=Eﬀ ﬀ
<%
?I ,=-/ 

<
Q
*D

)ﬀ
%-S
jJl}Ro gRTmfOTVUWTp*lkg
7YXAZ

T %
<
Q
'-9ﬀ
Q
)[< ﬁ
%-
\=?< ﬀ

%%
 H=-* D! ,=

<

H=E 
%
 '

ﬃﬁ< H<#ﬀ

< A<M<ﬂH<ﬁ<+* ﬀ

ﬃ!G=

<ﬁ</
%-
<



 H=E !' )ﬀH<
L7<M< ﬁﬁ1*S


 2ﬂ
%


=^ﬀ
;
*& 


;
09*K=ﬂ8



^]ﬃ

=M=
; 
 
PN

%
  $H< - 
(%-

m
XAZ
j@_

lT`
Z
a

mngﬃ}
X
gb_

; 

 2ﬂ
%


="ﬀ



'0ﬂ,
N


=ﬂ

ﬁﬀ8ﬁ
%
!G=

(E 'F=/)ﬀ

< ﬀG=

+ - H<!ﬀc< ﬁ
%-Ld


<
L	b=ﬂ8D!
N
<

ﬀ0%?<
1
Xﬀ

eE @= 

<)H=ﬂﬂﬁ0
%-
< 
%
 @=Eﬂ
cd


<


%-


M=

< ﬃ  
(
 F=ﬂ ﬀ
G=



ﬃ + H<ﬂ- )*K<;ﬀ

'F=-

<

 ﬀ

'

?<M<)$0' 7 - ?I

<1 /*
%
'

ﬀ

=E ﬁfC

< ﬀ

 +

'F=/ -
 
#ﬀ

'$

?<Y<  
;
 @= 

a
<E ﬀ
:%
<ﬀﬁ F=M</
%-
Iﬃ)ﬃ
!<&%%- 
<E,ﬃ

H<+*

ﬃ8
%
?<M<+*
 
ﬁ<

+ Q F<
:
<Y<

ﬃﬂ
 %%-


ﬃ ﬀ

</C?<E

<

=ﬀ

'F=Og9$+

< b=E ﬁfC

<+<E5=,ﬂ&' *

<9ﬀ)*DM=-ﬂ?Iﬃ

<  
P
%
H<
!%RQ
a
<9ﬀ 6+(<ﬁ<

M= %
:%-

%
H<,'F=/)ﬀ"ﬂA<M<<+*&ﬀ

ﬃ/!G=

ﬀ
Q
L	b=?I


%-hS
X
`f`ngb_&fOT
y
X
jJlfOT\_g

5

E

' A= ,ﬂ-  ﬃ5=$\=7E  ?I

=

+ %O=
^%-
]ﬃ)ﬀ


%RQ
a
<E ﬀ
%
 IJ!,=ﬂ-

<ﬂ,=
)

<ﬂ

='ﬂ 

ﬀ

Jt)t

t)t)t
ji
; 
<

+

(=  !,=-/ 

Cﬀ



@<Y<ﬂ

<EQ A=/ﬀ)*
! %RQkd


<
@=
%


Tgb_
Z
lkmfT fOT`
#X
lkmng
ZlX
_gﬃfOT`
N%
^ﬀ> F=Y</
%-
ﬀ



'0ﬂ,#!
7
 F=/ﬀ


%
^ﬀﬁ A=Y</
%-
ﬀ
m;
*D 1!
]ﬃ)ﬀ 
T %!
<?+ ,<Eﬂ- )*(ﬀ

=E ﬁfC

<^)*D 2H= $-*	=E An& AoRIﬃ

<
!
ﬂ
%
*D FnD FoRIﬃ

<Sp<+* ﬀ

ﬃY< ﬀ)* %$  

H< 


 ﬀ.*' A=/*

<%=

+ %e=/ﬃ
%
 @=Eﬂ



ﬃM=/
%-
ﬀ
5
=/,E  
5

E

<M=) ﬂ,=

'5*D 
%
 2'?Iﬃ

<

 
%-
6%$ 2G= *D-* ' F==*
=
q=-* Q ,<
 !<%RQ
 F= 2'5*&AK<

 H=E >

<M<ﬂH<"ﬀ

' F= , - 1ﬀ

=
&%


 MP ﬀ L b=8D!


Jt)t
ﬀ
)t
I 
N
5
! H=ﬂ


N
* % &



ﬃ 

+E > /*D!? F=ﬂrC?Iﬃ

 
(

,=( @=MIﬃ)* @= )s=$ ﬀ
+ ,=/ ?<M<



ﬃ
a
< ﬀ
d


<
; 
A<M<ﬂ"/*K< !ﬀV * > FnD FoRIﬃ

<+*&)* 'ﬃ
%
 !ﬀ  ,=-/ 



<E
%-

%
,<# ﬁDﬁﬀ

ﬃ/
%
ﬀ
%
-E F=
%td


<
L	b=ﬂ8D!  &;H<L</ >=E 

 ,=-/ 

)
PN


@<Y<ﬂ#<+* ﬀ

ﬃ!G=

 >=ﬂ'ﬂ
%
 
S
X
`f`ngb_
%u
_
      	
	
 
	    ﬀﬂﬁﬃ

 '
 ! 

ﬀ
#"
X #X%$'&)(pZlX
_
(
Tﬁ`KT+*
3,.-,H

-
`KTVT\_#5
$rXAZ/&
T10
&YX
_2*OT`7T\_
Z/(pZ43
`30
3-45-
0
(
5
$
T`76
"
T
S
-%$,ﬂ48(
T
&
*OTVU T0
$'( 7YXAZ 94
T
S
X
`f`
(
_*OT;:
X<-%$
*OT\_
( 94
T
S
X
`f`
(
_
u
Z/(
T
&
T
Z4GX
>=
X%?
_tT*OT`
#X%$'&@(pZlX
_
(
*OT`BA
Z/(
T
&
DCP<M< BE!F HG!F"ICF=JF;K5=MLG'2HNML!G=OFPFﬂKRQSC2%e=OF;N5F;K5F	=M<JE!FTNML <ﬂ,=ﬂ/LQ)FUKOCKLN5F;E VL@<Y<ﬂWGXE!F
N
Q
LYKNML%GZK?Iﬃ'F
!
NML
5
CL@$[G!FTE!FK< I\L!,=ﬂ5K.LGWE'FJ<
N
<]C5K
ﬀB^^

^^^`_
qi6
T
N ,=-*K<]FaG<KOF HG!F[<OK5=Q)Kﬂ,=OF
RC<G'C!QSNWGLN5FPL6%FaQ$HG DFBGHEL'FUE!FK<JQ)CQfC!FK<bCF=ﬂ5FBGZK-* %F	=Y<N
Q
C!Q *aLGcFﬂK !G * VL!?<M<ﬂ?<M<]F6JFaG<KbE!FK<
Q)CQfC!FK<j<+*BERFBGZK.LG=OFK<RELGH<PNML; <RF`EG=]FaQSKﬂ5C<G 
;
L&VL@=]KMQﬁHNML@=ﬂ5K-*dE!FQ)F VLA<M<ﬂWG %5FBGZK#E!FK<
'F=LGHE!FK<eGHLDFK<fLAI0 	=OFK<+Iﬃ
Q
WN =]FaQ;BN5Fg =L@=MnaL
N
L	RFaQfCZKWN
N	

=.L
_
GLZh 
] * VL>=.LGZKN5F


LA<M<ﬂWG
5
0Kﬂ5FK=9FﬂKN5F


LA<M<ﬂWGE!F L%CHE'FaG
N
NML

T
(
_
Z/$'&
Ti*OT`
#X%$'&@(pZlX
_
(
*OT`
<
Q
*ﬂKOFBGHE
<ﬂ,=
ﬀ
 
^^+_
jFaG$DCF=OE,=OFiE
5
=L%KOCG
d
!FK<]K L b=MQﬂL!WG
N
E!FfNMLkE!CF=M<.L%N5FfE'F eF '0L%K
!
NML

WG)*ﬂF
;
LQfCL@$[G!FlE'FJ<IL!(=5K.L%GWE!FK<FK<]KeFK<M<]FBGZK5FBNWN5FRFBGZKYQ)C DCP<+*ﬂFkE!FL<+*BERFBGZKY< ICF=OK]FRFBGZKHN?<Y<+*K<
N
KOFaQ)KOCG?<+*J<bFﬂKJE!F=]C!QfC!FK< =*BKL!RCF=*rC?Iﬃ'FJ<bFﬂK #L'#L%Kﬂ?Iﬃ!FK<;g 'F=.LG5KOFK<
N
<QfC?<]KOFK<
N
IﬃL@=]KMn5KOFK<@h
E
Qnm
'FK< H=+*aQBL H=5FBG
!
QﬂL! H=OC!ﬀCA=E!C%ﬃMQ 5FBG 
5
FﬂKOK]F"ICA=#L%Kﬂ5C<G '5*ﬂC<N5C2'?I!Fj=-*K<ﬂHN5KOFUE
Q
!G!F<ﬂQ ﬀ
Q)FK<Y<ﬂ5C<GE
Q
* % BG!FRFBGZKY<Q)C<GHE?<LG<K
!
NMLICF=ﬂ#L%Kﬂ5C<GE!F =]FaN5F 9g DC<N0+CF=]C2'5*BG?Iﬃ'F%hQ)CH=]FaGHLGZK HG
* % BG!FRFBGZK9,=-*aQﬂL! H=ﬂ5FaG;K.L@=OE0egGPoLGYL	b=ﬂMQﬂL!WGDh
N
HG*%aG'F6JFaG<KeCF=OE!C%MQﬁ5FBGﬀl<ﬂWN,=5FBGpg
5
LN1*BE!C!ﬀ
G5FBGDhkFBK!GqE!F	=OG5F	=H=]C!Q)FJ<M<ﬂH<RE)* %C<G5FaGﬃﬀ:DF	=$5FBGrg sF	=.Q +'G5FaGVh  &tLGH<RN5FK< =]FaN5F p< ?<]C<N1*K<
N
C<G
=OFﬂK5=OC%FlE!FK<eK]F	=M=.LWGH<sQ\=?<]KLNWNWGH<
N
/*ﬂK.L!JCF=ﬂrC?Iﬃ!FK<FﬂKW<-*BEJFaG<K.L!G=]FJ<1E ,=-*aQﬂL! H=ﬂ5FaG 
ﬁﬀﬃﬂﬀu v"wt:153yxO:D&,3 "%${z '7x}|t"$7'7x~zb 3 $ &(/08!t&
;
FL<ﬂ5KOFlE
Q
*BKﬂHE!Fm=OFﬂK]FaG VC,=sG'CP<YKM=.L%L(E<]FL<ﬂ5K!FlELGH<YNML =+* '5C<GTE
Q
L
_
(
C
(
Kbg/Qﬁ ﬁB10'2,=OF
 
  <h 
5
FﬂK]KOFhnﬂC<G'F <]FJQﬂL@=.LQSK+*	=?<]F L@=tE!F % LA<]KOFK<fFK<*VLQ)FK<iEHGHL!G=OFK<fKM= J< <]FQ<
N
FBKiE!C<GQkKM=.L%GH<*VLﬀ
=OFBGZKM<tL!eE MQ=]C!ﬀC<GHE'FJ<
N
L!WGH<ﬂI!F VL>=iE!FK<V<]K5=Q)K(=OFK<tL%RF6(=.LGZK]FK<sCFaGIC5FK<sK.L!WNWN1*ﬂFK<sEL%GH<
NMLj=OC!QfC!F  K=]Fdg <ﬂH<OK5=.L%KﬂUh 
5
FﬂK]KOFRQ)C<GA'',=.LK5C<G`FBG /L!5K HG <ﬂ5KOF H=]C2 MQ)F
!
N
Q
*ﬂKﬂHE!FJE DCﬀ
KOFBGZKﬂ5FBN>E'FJN
Q
#L'FK=ﬂ5Fm=.LEL>=	DC,=iN
Q
FEN5CA=.L%Kﬂ5C<G '5*ﬂC<N5C2'?I!F
5
CL@=-*ﬂFL!(E #L'FK<sC2!K?Iﬃ!FK<
ﬀ
^

 '
      	
	
 
	   
gGL ]( 
NF;
L
7
&m]WLh
N
N
Q
LGL%N0+(<]FDCNML@=/*ﬂK5=?Iﬃ!FE!FK<E!C<G!G)*ﬂFJ<-?<M<'FJ<9E#QﬂLHK]F,=]
T
 ﬀ 5

ﬀ
]WL RC<G<KM=OFkN
Q
LDCF=OKsE!FN
Q
#L'FK=ﬂ5F =LEL@=9DC,=fNMLRE)*ﬂKOFaQ)K5CGE!FK< <]KM=HQSKﬂ,=OFK<9'5*ﬂC<N5C2'?I!FK<YE!F
<ﬂ,=ﬂ/LQSFJg 'N5CGH<
N
E+
_
FK<1E!FtE!C<N1*	=ﬂ5KOFhLWGH<ﬂ Iﬃ!F(DC(=YNMLQﬂL@=]KOC2'F=LrC5FfE!FtNML VLN1*ﬂC!ﬀlC+ E,=OC<N5C!'5FsE!F
NML H=OC'QC'FL<ﬂH<*r<ﬂ,=ﬂ/LQSF
  
  
"
-a,fX48(
`
XAZ/( -
_ *
$
`
(pZ
T*
3Z/$
*OT*
X
_H`
4GX& 3
0
( -
_p*
a	

-%$


Z
	
#X%$'&)(pZlX
_
(
T

A
=OC?<W<ﬂ5KOFK<+=OF H=+*J<]FBGZKL%K0p<C<G<K *ﬂK+*<+*aN5FaQ)K5CGHG)*K<DC2,= *ﬂKHE5FK=eN
Q
F

QﬂLQﬁ5K+*lE[=.LEHL@=
!
<Q\=!K]F	=
N5F<]CH< ﬀl<]C<N	FBG`Q)C<GZK]F	E KOFbL@=WE'F N?< <]C<GZK <ﬂ5K)*K<sEHLGH<sNMLVL>=OK5F]ﬃ!Eﬀ
d
!FK<OKfE


C2QSN5FK=eE!F eFﬁﬀ
'0L%K
N!
NML b=OCGZK&	=OFkL%FaQtN5FJ<!G5K-*K<YKOFaQ)KOC<G?Iﬃ!FK<YE!FkNML
5
FWGZK(=OFlE!FK<	L,=5KLGWE!FK<
;
F$H=]F65FK=m<ﬂ5KOFRFK<OKkN5C!QﬂLN?<+*RELGH<kN
Q
FE'K5=-*$5K+* ]ﬃHEcE'FPN
Q
q<L'<Lg <]C!QSN5F#Q\=?<]K.LNWNWG ,=-*aQﬂL! ﬀ
H=ﬂ5FaGJFaG<KM=OF

_
(
C2
(
KFﬂK

KL@=)h>CN5FW<r<]KM=.LKjE
Q m
'FiL>=.QfC)*ﬂFBGRFK<]K3Q)CDCF<-*eE!F 'F=LG5K]FJ<oFﬂKE!F
'<G!F?<M</$0'2#L%K5Kﬂ?Iﬃ!FK<
5
FﬂKFaGHQBL?<Y<LG<KFK<]KD=OFaQ)C * VL@=oE!FK<9NML!JFJ< * VL!?<M<]FK<oE!Fﬁ=OC!QfC!FK</L'#Lﬀ
K?I!FK<E!C<N1*	=ﬂ5K?Iﬃ!FK<PgN5CGH<
N
E+
_
FK<)h+E
Qnm
'FK< % L@=ﬂ1*J<Ug VL%N1*BC!H=OCK+*	=OCFnﬂCFoRIﬃ'F
N
=*J<]C2,=OCK+*K=]CFnﬂCFoRIﬃ!F
N
G)*ﬂC2H=]CK-*	=]CFnﬂCFoRIﬃ!F3FﬂK//*K<]CFnﬂCFoRIﬃ!Fh
S
X
0
=
*
X
*
(
T
ZX4
A
N
 
^^
 
&YX
_2*


T
X
_cT
ZBX4
A
N
 
^^
 ﬁﬀ

;
F<OFaQ)C<GHE
<ﬂ5KOFbE
Q
WGZK+*	=ﬃﬂ K <]FkKM=OC2%FbEL%GH<fN5FK<9ICA=#L%Kﬂ5C<GH<+<-*BEJFaG<K.L!G=]FJ<eQﬂL! H=OC!ﬀCA=E!C%ﬃMQ 5FBGHG'FkL!G0%FaL!
E
Q
HGQ)C<GZKLQ)KtKOFaQ)KOCG?Iﬃ!F CF=5FBGZK+*  k]   ﬀ
d

7 d
Q)CF=5=OFK<*DC<GHEL%GZK"!UNML;N$5K]FFaG<KM=OFRN5F HNML%KOFaL!
E!F eF '0L%K+g/L!!K]C!QfCZKOC<G'F$#]hoFﬂK1NML
5
CHLﬁ%[G!FiE!FK<&\L!,=ﬂ5K.LGWE!FK<tg/LNWN5C!QfCZKOCG!F('h 
;
FiK5=OC?<ﬂ*)RF <ﬂ5KOF
Q)CF=M=]FK<ﬂVC<GHE+!HGTFBG%ﬃG=OC<GHG'F6JFaG<KYE
Q
C!FBE L@=OKﬂ5FaNWN5FRFBGZK =OFaQ)C%F	=]KeE!FL<LN5F+FﬂKW<]FL<ﬂ5K!F"!!G!F
%WG'K.L!WG!FlE'F
_
WN5C)ﬂKM=]FJ<&!RN
Q d
!FK<]KeE[<]FaQ)C<GHE[<ﬂ5K]F
,.-0/214365ﬃ798:365.;=< >?A@.B@C?9DFE9BFGIHKJ	LMJAHNDFJ9BKB@CGIOHQP:RG(OTS UVO0DXWY@CHXEZDFEHKJAOHKGM[ﬁLMJA\&JZO0D&]E9WYLI@C?ZEAHNWY@.BQ]JZHX\&UVR4^0JZ\&JAO0DFH
DFJZ?ZDFUVOGIP:RJAH$]J9WYRGMH2LMJAR4B_`UCBF\a@bDFGIUVO-YcdUCD@.\&\&JZO:DAeGILMH2OS UVO0D2WY@CHE9DFEf]E9WﬁLg@C?ZEAH$]S ROhHKR4[ﬁHiDKB@.DFR\jHKR4B2RﬁOk@CR4DKBFJV-
l
JZHQDFJ9BKB@CGMOﬁHmn36o0p9qM<9mNHKJ9BK^0JZO0DarCEAOE9B@CLIJZ\&JZO:D&]JBFEZ_`E9BFJZOﬁ?ZJWUCRB&?A@.B@C?9DFEZBFGMHKJZBQLIJ\&UVR4^0JZ\&JAO0D&BFJZLg@bDFGI_]Ss@CR4DKBFJZH
DFJ9BKB@CGIOH2P0RﬁG=WY@.B$B@.WW=UCBKD2t&JZR4uHKUVO0DQoCqvqM5ﬃ798:365.;w<9m-
x:-0/dqvqM5ﬃ798:365.;w<>bWY@.BU.WﬁW=UVHKGyDFGIUVOQtd@CR4DFUz?{:DFUCOﬁJCe.]ﬁEZHKGIrCOﬁJ|LMJAHDFJ9BKB@CGMOﬁH]ﬁE9WﬁLg@C?ZEZH}]S ROQHKR4[ﬁHiDKB@.DFR\~^0J9BFH}ROQ@CR4DKBFJ
WY@.B2L*S J9=JZD$]S ROWBFUz?ZJAHKHKRH$DFJA?9DFUVOGgP0RﬁJC-
    +o>> 9
 		
tJ
  1 ﬀVﬀ


'
ﬁﬀﬃﬂ ! #"$"&%'(   #)+* -, % -.q '(0/12436587:9;36/=<02
ﬁﬀ uﬁﬀ ﬂ > '7x wt8H3@? &,3ﬃ"$ z 6 w*:A? &('0678CBDFEHGF!HIKJLGMBONPE
;
FQﬂLRQ!KOFTS,=%]eCUS!K]KN5FQWV#LRXMYWGZX\[sLEL>=A]_^a`L%GHEb

^a`1LGHE ]dc'GZKMC!FﬂKYMQ

QDF	=]KS,=]F[sLEL@=gR] a[^
]Ob

^ ]

[th7FK<]KASHG=.LEHL@=D<ﬃQL%KYMLN'E.*TeFaN5CQfQ *eQ)C<G
(
CFYWGZKOFTVRFBGZK QVL>=9NMLhg

]
hN
N5FOiMj
;N
N5FJ<oLRXFBGQ)FK<
<kQVL%KﬃYMLN5FK<iLNWN5FTV#LGHE!FUgml
;
[thFﬂK\Y5K.L%NnY5FaG!G!F;g

] yhpoq]3FBK]KOFbF	EUQ *	=Y5FBGQ)Fsr/LY5K7<ﬃSfY5K]FJLStQH=]CFXF=.LRV=VRF
] a[ E'FlNMLug

]

IUSfY	L EZv-wxS!Kﬃv+FBG
ﬀBﬃ
zyJL{eFaQiN5F =.L%EL@=!CMSZeF	=OKﬃS,=OF+E!Fm<kc'GZKMC)K<]FlE!F]  

]
 |
QxSfY?<fL{eFaQ+N5FK<}V=Y?<M<ﬃY5C<GH<7] a[^

g
ﬀﬂﬃ
y
ﬀ
N
GLTeFﬂKOKOF~]3C<NnSfVswxYML<h3FBKV] a[^a` g
ﬀBﬃ
y

N
GL{eFﬂKOK]F~]CLNWN5FBG^
XF	=)hpo6SL%GZK+LSs<ﬃce<OKA)TVRFh=LEL@=fF{V#wVL@=YIdSZvq] a[^]Ob

^ ]

[
N
Q)FBNnSfY^ Q+YLﬁeCNv !PE!FTS(E =OF-QH=Y?<]FK<k!
wDCF=OEE'FbNML GL{eFﬂK]KOF" GHE'FLTeCMS,=YFBG
ﬀBﬃﬃR
o
_ 
o
ﬁŁ 
T`
,S&@(*Z/( -
_ T
ZD&@(
_
,S(
T *OT
-
_
,	Z/( -
_r_tTjT\_
Z
*
$ ,fXp*Z
T
$'&4f
UpZ

a
U
W
"
x
a

a
A
]3FﬂKOKOF#V=Y?<M<ﬃY5C<G$vBKLY5KsEZvBEfYvﬂF !N
Q
vﬂKﬃSHE!FE!FN
Q
FBGdeYG=OCGHG!FTVRFBGZKeK]F	=M=OFK<]KM=]FMo
;
FK<:YnV#LRXFK<+=.LEHL@=
N
LQp^
IUSfY?<]FK<6QDCMS(=7EfY v	=]FaG<KOFK<6QVC<NML@=Y?<L%KﬃY5C<GH<2FﬂK7N5CGZXMS!FTS,=M< E
Q
CGHE!F
N
E!F-e%LY5FBGZK7LYWE'FK=$!eNMLYQ)CMVuQH=ﬃvKC!FBGH<ﬃY5C<G
E!FK<:QH=OC'QSFK<M<ﬃSH<:QrCdc(<ﬃY?IUS'FJ<tLR DFaQ)K.LGZKfN
Q
FaGMeYG=OC<G!G!FTVRFBGZKiQ)CMV=VRFNML#EZv-rICF=OFK<]K.L%KﬃY5C<GdFBG

VL@nﬂC<GfY5F
N
NMLEZvK<]F	=OKY*QBLKY5C<GdEfS ]USHE^ ] LACL@=L
N
N
Q
LQ)KYeY5KkvlKOFaQ)KOCGfY?IUS!FkFﬂK:eCNMQBL%GfY?IUS!FlCMSFBGQ)CF=OFbN5FQDCMSZeCFYG=
E!Fm=ﬃvﬂK]FaG<KY5C<GUFaG;FLRSdE!FK<W<OCN?<{o
j>CMS,=eQSFhr/LRYG=OF
N
N
Q
L%GZKOFBGHG!FlE'Fh] a[^]b

^ ]

[ Q)C<GH<ﬃY?<]K.LRY5K1FBG;KM=OCFY?<eLG<KOFBGHG!FK<YWGHEfYeUYWEfS!FBNWN5FK<1CQ¡v+^
=.L%GZK !fE'FJ<¢rb=kvKIUS!FBGQ)FK<EfY ¡v	=OFBGZK]FJ<1g£wLGHE!FK<
;N
]pFﬂK

hFBK¢QDF	=VJFBK]K.LG<KE
Q
YnV#LRXF	=<ﬃYnV~SHN5K.L%GZvTVRFBGZK
ﬀ+

b

       to1>Ax
 	ﬁ 
i	
_  
SHG!FsV ﬂ{VJFLnﬂC<G!FLSeEdKM=]CMY?<eN5C<GZXMS'F{S(=Y<sE
Q
CGHE!F;g QroKYXMS,=]F
 
o
ﬁ
hpo
;
FJ<fLGZK]FBGHG!FK<}wLGHE!FK<
;
FBK\]
N
EZv-eFBN5CFQfQvBFK<QVL@=3N5F:iMj
;N
vﬂK.LRY5FaG<K3QSCGH<]KY5KSvBFK<9E
Q
S!G!FVL%KM=ﬃYMQSFeE'FiQ)FaNWNnS!N5FJ< vTVRFﬂKOK5=YMQ)FK<oFBKQ)C<GZK5=^
NMLRwN5FK<ﬁYWGHEZYeYWEfS!FBNWN5FTVRFBGZK{o_]3FK<;L%GZKOFBGHG!FK<=vBKLY5FBGZK=vJIdSfYQ¡vﬂFK<PE!F\NMLpKOFaQfCHG!C<N5CXMY5F`EZY5KOF\E'F

=
X
`KT
X%&@&MX	
IUSfYKQDF	=ﬃVRFﬂKOK.LRY5K\SHG L
SH<]KOFTVRFBGZK:vaN5FaQ)KM=]C<GfY?IUS'F E!FJN
Q
L%GZX<N5F E
Q
YWGQ+YWE!FBGQ)F~QDCMS,=+QCHLAIUS!FRQ)FBN^
NnSHN5FMo]3C<GQ)F	=GLG<KN
Q
LGZKOFBGHG'F$wVLG!E!F

CFQ¡v	=ﬃvﬂF$QVL@=NML l
;
[ FﬂKN
Q
] 
N
Q)FaNWN5F+^ Q+Y vﬂK.LY5KJCF=ﬃY5FBGZKﬃvﬂF
VvaQﬂLGfY?IUS'F{VJFaG<K{o
;
FK<iLGZK]FBGHG!FK<h] FﬂK
;
vTVRFﬂKOKLY5FBGZKeFﬂK =OFaQ)F-eLRY5FaG<KfEHLGH<iN5FK<sE!FTS(E&QDC<NML@=ﬃY?<L%KY5C<G,< C'CF=YGnﬂC<GZKLN5FlFﬂK
eF	=OKﬃYMQﬂLN5FLS!K]CF=Y?<LG<KiN5FK<:YnV#LRXFJ<fE
Q
LVuQNnY5KSHE'FEfS <ﬃYX<GHLN0=ﬃvﬂKM=]C'EfY SH<kvsQDCMS(=tN5FK<7IUSHL%KM=]FJQ)CMVswxY^
GLY?<]C<G,< QDC<NML@=ﬃYnVvﬂKM=ﬃY?IUS!FK<Yg
N

N
qFﬂKlh
N
KOCMS'KoFBGJFBG,=OF-XMY?<]K5=.LGZKN
Q
YWGZrICF=ﬃV#L%KﬃY5C<GE!FQHCLA<]F
=OFBNML%KﬃYeF1FBGZK5=OFYN5FK<VJC'E!FK<Q)C^
QVC<NMLYG=OFK<>FBK9QSCGZKM=Lz^
QDC<NMLYG=]FK<{oR]FﬂKOK]FKOFaQfCHGfY?IUS'Fﬁ=OFBGHE~QDCP<M<ﬃYwN5FYNMLiEZv+^
Q)CMVQDCF<Y5KﬃY5C<GﬁQDC<NML@=ﬃYnVvﬂKM=ﬃY?IUS!FiE!F+NMLsV#L%K5=YMQ)FtE'FlEfY SH<ﬃY5C<GUE
Q
SHG'F nBCG!F\QxYE'FBN¡QVL>=QxYE'FBN
oZ]CMV=VJF
G!CMS,<kN
Q
LTeC<GH< VRFBGZKﬃY5C<GHGZvLScQfCLzQxY5KM=]F

N
N
Q
LGHLNc(<]FuQDC<NML@=ﬃYnVvﬂKM=ﬃY?IUS!FRE!FPQ)FK<kE!CGHGZvﬂFK<lCF  =OFE!FK<
YWGZrICF=ﬃV#L%KﬃY5C<GH<}QH=kvQ+Y5FTSH<]FK<7<ﬃS,=+NML=XFvﬂCMVvﬂKM=ﬃY5FE!F <ﬃS,=ﬃr/LQSF
N
NMLUQ)CMSZeF	=]KS,=]F~evTXvBKLN5FbFﬂKtN5FJ<7CZvﬂKkvK=]C^
XFvBGZvTY5KﬃvK<EfS<]CMSH<^l<]C<N¡eUYMLN5FK<VuvQﬂLGZY?<VJFJ<E'FV=ﬃvﬂKM=]C'EfY SH<ﬃY5C<GV=Y?<FBG
 FTSqo
;
FlQﬂLRQHK]FTS,=wVL%GHE!F

N
IUSL%GZK !TNnSZY
N
G!FrIC<GQ)KY5CGHGLY5K IUS
Q
FBG QDC<NML@=ﬃY?<L%KY5C<GuoqlfFQNnSH<
N
N
Q
FPQﬂLQ+Y5KﬃvJEfS QH=OC!Q)FK<M<ﬃSH<lE!F
=ﬃvﬂK5=OC'EfY SH<ﬃY5C<GvﬂK.LGZKQNnSH<YnVuQDCF=OKLGZK]FhQDCFS,=eE!FK<ﬁ=SZXCP<ﬃY5KﬃvK<YE'Fm<S(=ﬃr/LQ)F\QH=OC!QfC!FK<YE!FlNML N5C<GZXMS'F{S(=
E
Q
C<GHE!F
N
N5FlQBL>=.LQ)Kﬃ)	=]FhVsSHN5KY^
rb=kvJIdS!FBGQ)FtEfS=.L%EL@= ] a[^]Ob

^ ]

[QVFK=ﬃVRFﬂKOKLY5KSHG'FkLGLNc(<]F\QHNnSH<
EZvﬂK.LRYWNWNvBFdE!F`NMLpEZYnVRFBGH<ﬃY5C<GqE'FJ<q=ﬃSZXCP<ﬃY5KkvJ< =OFBGQ)C<G<KM=ﬃvﬂFK<To
;
FJ<=Q,=YWGQ+YQVLN5FK<QﬂL@=.LQSKkv	=Y?<]KY?IUS'FJ<JEfS
<kc(<]Kﬃ)TVRFm<OCGZK+=OF-QDCF=]KﬃvﬂFK<eEL%GH<eN5FJ<K.LRwHN5FLRS(E
 
o
ﬀ
FﬂK
 
o

o
joL>=.LV)ﬂK5=OFK< `1LGHE!F
;
`LGHE'Fu] `LGHE!F

;
CGZXMS!FTS,=eE
Q
C<GHE'FXg£VUh
^
o

ﬁ
 
^
o
^
 
y
^
o
^ﬁHﬀ
H=ﬃvKIUS'FaGHQSFpgﬀWnh
ﬀ
o
ﬁ
 
o

ﬃ
oI
;
L@=ﬃXF{S(=eE!F r/LSHQCvBF#g
_
VPh
ﬀ
 
!
ﬃ^ ﬀ
 
!
ﬃ^ ﬀ
 
!
Z^
l\S(=ﬃvﬂFkEfS&QfSHN?<]FPgﬁﬃﬂh
ﬁﬁ
o y
N
ﬀ 
o
ﬃ
N
yfo
 
ﬁﬁ
oy
N
ﬀ 
o
ﬃ
N
yZo
 
Z^
xSHNWNqjC<NML>= CMSfY CMSfY 
 "!#
2 
o
ﬀ:Ł

X%&MX<,	Z%$)&@(
`
Z/('&S$
T`b*
$T&YX
*
X%&\f
Up¡Z

a
U
WF
"
x
a

a

N5KY5KﬃSHE!F+CF=kwxY5K.LN5F
F
 
_
V
[OvK<]C<NnS!KﬃY5C<GTLS[<]C<N
ﬁ^
V (
ﬁ^
V

GZX<N5FlE!F eY?<kvﬂFlE!F-QxSfY?<eN5FkGL%EfYG=
ﬀ
*)!
 ﬁ
)
;
L>=ﬃXFTS,=eE!F wVL%GHE!F
ﬀB^
N

^
FﬂK
Z^
+Wn
j_[, g'ﬂ	-.h
ﬀBﬁﬃ
 
!
ﬀ

ﬁ/ 
\LA<M<]FlKOCK.LN5F
ﬀﬀ
K
 "!0#
2 
o

Ł
WX%&MX
21
Z/&
T`*
$d&MX
*
X%&hf
Up¡Z

a
U
W
"
x
a

a
354 u54u > "$ $7/0'7x
;
FK<6KYXMS,=OFK<
 
o

!
 
oIVRC<GZK5=OFBGZK7N5FK<7E'C<GHGZvﬂFK<<.LKOFBNWNnY5KOFK<	EfY?<kQDC<GfYwN5FK< E!F3NML+=ﬃv-XMY5C<G+E
Q
_

 CMS
 K*7
YnV#LRXFJ<UCFQHKﬃY?IUS!FK<dQﬂNML@<Y<ﬃY?IUS'FJ<pg

]
|
 _[
N+;
glm]
 |
hPFﬂK&YnV#LRXFJ<c=LEL@=dLQIUSfY?<]FK<dLS(E KM=OCFY?<
N5C<GZXFS!FTS,=Y< E
Q
C<GHE!F87

ﬁ
Q-V gl] a[^]
N
wVLGHE!F
;
h
N
 
Q+V gl] a[^]
N
wVLGHE'F ]ehlFﬂK
ﬁ
Q+V g

^ ]

[
N
wVLG!E!F

hFBKQDCMS,=}SHG!F#YWGQ+YWE!FBGQ)FkE!F
ﬁ9 
)
o¡SL%K5=OF QDC<NML>=Y?<L%KY5CGH<+<]C<GZKsEZY?<ﬃQVC<GfYwN5FK<:7;<; QDCMS,=
     +o>> 9
 		
tJ
  1 ﬀZﬁ
b

 
NML wVL%GHE!F ]
N
;; FBK; ;QDCFS,=bNML wVLGHE'F
;
FﬂK   QDCMS,=bNML wVL%GHE!F

o
;
FK<YnV#LRXFK<tCFQ!KY?IUS!FK<
QH=]CzeY5FBGHG!FBGZKEfSPQﬂLRQHKOFTS,=

]
|
 _[PQDCMS,=
ﬀ+
wVLG!E!FK< <kQDFaQ)KM=LN5FK<ig

eUY?<YwHN5F
N
ﬀ
QH=]C!QfC!F:YWGZrb=L@=OCFSZXF
N
 
VRCcFBG YWGrb=.L@=]CMSZXF#FﬂK
 
YWGZrb=.L@=]CMSZXF#KMC!F	=V=Y?IdS!Fho
;
FK<sYnV#LRXFK<L=.L%EL@=CGZKsr/LY5KbN
Q
CFw 
 FﬂKE
Q
SHG!F
QﬂLNnYwH=L%KY5C<Gq=LEfY5CMVuvBK5=Y?IUS'FiQ)C<GH<ﬃY?<]K.LGZK&!kK5=.LGH<krICF=ﬃVRF	=1N
Q
LVQHNnY5KSHE!FiEZS<ﬃYX<GL%NQDCMS,=1FBGPFE'K5=.LYG=]F
N5FK<dQSCZF#Q-Y5FBGZKM<;E!F#=kvBK5=OC'EZY  SH<ﬃY5C<G	{oa NWN5FK<UC<GZK$v-XZLN5FTVRFBGZK vﬂKﬃv#<]F{SZYWNWNvBFK< QDCFS,=&VRFﬂKOKM=]F FaG
v-eYWE!FBGQ)FPN5FK<<]KM=SHQSKﬃS,=OFK<<Swr<ﬃS,=ﬃr/LQ+Y?IUS'FJ<kFﬂK#XFvﬂC!Q)C'EvBFK<kELGH<N5F <kc(<]Kﬃ)TVRFﬁXvBC EZvK<Y?IdS!F

|
 !
N
Q
LYWE!FE!FpQﬂL@=]KOFK<PKOCFQDCXF=.LACZY?IUS!FK<PFﬂK;E!FpQ)C CF=OE!C<GHGvBFK< hj]QSCNWN5FQ)KkvBFK<
(
_ `
(pZ/$
QVCMS,= r/LQ+YWNnY5KOF	=
N5F =OF-Q¡v	=.LzXFUE!FK<hnﬂC<G!FK< E
Q
vﬂKSHE!F<ﬃS,= N5FPKOF	=M=LYWGqo2 GG
N
SHG!FTQﬂLVQVLRXG!FPKOF	=M=LYWG
N
GHLGQvﬂF QVL@=
N5Fj_g
|
]~gmj%=]CFXF=LV=VRF=giL%KﬃY5C<GLNoE!F
|
vBNvBEZvﬂKOFaQ)KY5C<G ]dQVL%KﬃYMLN5FhsFBKbQSCGHEfSfY5K]F=QL@=bN5F`[h
N
L
vﬂKﬃv =ﬃvaLNnY?<kvﬂF FaG
d
Q)KOCFwH=]F

^^ﬁ
<S(=bN5FK<tKM=OCFY?<m<ﬃY5KOFK<m<kvBN5FaQ)KY5C<GHGvJ<\QVCMS,= e%LNnYWE!F	=+FﬂK vﬂK.LN5CGHG!F	=lN5FK<
E!C<G!GZvﬂFJ<7<.LKOFBNWNnY5K.LYG=]FK<sEHLGH<tN5FswxS!KtE
Q
LYWE!F	=k!UN
Q
YWGZKOF	=kQH=ﬃvﬂK.LKY5C<G&XFvﬂC<N5CXMY?IUS!FkFﬂKh!PN
Q
YWGdeFK=M<ﬃY5C<GE!FK<
QVL@=LV)ﬂKM=]FK<KOF	=M=LYWGqo
_9 
o
$Ł


X
0eT
-p*Z/('&S$
TU*OT
4GX& $
0
( -
_q*
a	

-%$


ZAD&O-
T\_
X
_
Z
*
$
`
XAZ
T
4I48(pZ
T
-p*Z/('&S$
T
a

:UlA
"
X & $
`
-48$,Z/( -
_ T`
Z
*OTs
X%$
`
-4
A T
Z Z
T
(

X
0eTLT`
Z$
_tT
,.-

H-
`
(pZ/( -
_`*OT
X
_2*OT`W`

T
,	Z/&MX4
T`
*
X
_H`
4
T
a(
`
(

4
T
D&O-a,
=
T
(
_{
&MX%&O-%$
0eTA
-	
T\_
(
_{
&MX%&O-%$
0eTT
Z(
_{
&YX%&O-%$
0eT
Z
=
T
&

('&S$
TaA
ﬀ+F
b

       to1>Ax
 	ﬁ 
i	
_  
_ 
o
 
Ł


X
0eT
-p*Z/('&S$
TY*OT
4GXt& $
0
( -
_P*
a	

-%$


ZdD&O-
T\_
X
_
Z
*
$
`
XAZ
T
4I48(pZ
T
-p*Z/('&S$
T
"
a



a
: %A
"
X#& $
`
-48$,Z/( -
_#T`
Z
*OT 
X%$
`
-4
A
_ 
o
 #Ł


X
0eT
&MX
*
X%&
*OT
4GX& $
0
( -
_p*
a	

-%$


Z D&-
T\_
X
_
Z
*
$,fXp*Z
T
$'&


a
U
H-4GX%&@(
`
XAZ/( -
_


A
"
X& $
`
-48$,Z/( -
_#T`
Z
*OT=#A
     +o>> 9
 		
tJ
  1 ﬀ
 
b

 
_ 
og
Ł


X
0eT
&MX
*
X%&
*OT
4GXd& $
0
( -
_ *
a	

-%$


Z D&-
T\_
X
_
Z
*
$},fXp*Z
T
$'&~f
Up


X
_2*OT& T
Z
"

A
"
X& $
`
-48$,Z/( -
_ T`
Z
*OT  #A~T
Z Z
T
(

X
0eT T`
Zl$
_tT
,.-

H-
`
(pZ/( -
_
Z/&@( ,
=
&O-

('&S$
T

U
-%$
0eT>6
H-4GX%&@(
`
XAZ/( -
_   
X
_2*OT 

T
&\Z
6
H-4GX%&@(
`
XAZ/( -
_   
X
_2*OT
"
T
Z
S
4
T
$
6
H-4GX%&@(
`
XAZ/( -
_ 


X
_2*OT
"

A
354 u54 N $7:1sxe'98,:3z73ﬃ" /t&(8H35467'
	

;
FﬁQH=OFTV=Y5F	=<ﬃY5K]FPE
Q
vﬂKSHE'FUFK<]KQBL>=.LQ)Kﬃv	=ﬃY?<ﬃvQVL>=E!FK<h<]KM=ﬃSQ)KS,=]FJ<XvBCN5CFXMY?IUS!FK<lE!FPGL%KS(=OF ^
N5C<GfY5FBGHG'F;g/EZc
_
FJ<fE!F E!C<Nv	=Y5K]Fho]3FK<:rICF=ﬃV#L%KY5CGH<fNnYWGvLRYG=OFK<fE'F<ﬃS,=ﬃr/LQSF;gp=]FTQvK=kvﬂFJ<}QVL@=iN5FK<)QfC!FK<
=OCFSZXFK<<S(=YN
Q
YnV#LRXFL] a[^]E!F+NMLKYXMS,=]F
 
o y<h<]C<GZKQVL@=]KY5FBNWN5FTVRFBGZK2=]FQ)CMSeF	=OKOFK<E!F <LRwN5F+Q)FVIUSfY
N
Q)CMVQHK]F9KOFBGUSlE!F3NMLﬁ=kvK<OCNnS!KY5C<G+E'FJ<7QﬂLRQHKOFTS,=M< CFQ!KY?IUS!FK<
N
N5FK<0=OFBGHElEfY #Q-YWN5FTVRFBGZKEZvﬂKOFaQ)K.LRwHN5FJ<0<ﬃS,=7N5FK<
YnV#LRXFJ< eY?<ﬃYwN5FK<lg

]
|
 _[iho

SdQSCGZKM=LYG=OF
N
NML<YXGL%KS(=OF+E!FK<YEZc
_
FK<FK<]KsQSNMLYG=]FTVRFBGZKYWE!FBGZKY*LRwN5F
<ﬃS,=9NMLtQ)CMVQDCP<ﬃY5KﬃY5C<GKM=ﬃYMQfC,=OCMVY?IUS!FW] a[^] g wxY^
rb=ﬃvKIUS'FaGHQSF1FﬂKAV~S!N5KY^
QDC<NML>=YnVvﬂKM=ﬃY?IUS!Fhoz]3CMVQVL>=ﬃvﬂFK<
!PNML#KM=A)J<:r/LYwN5F EZc'GLRV=Y?IUS!F EfS <ﬃYX<GL%NB<S(=+N
Q
YnVLRXF

^ ]

[
N
Q)FK<tE!C<GHGvBFK<7=OFBGH<]FTYX<G!FBGZK7<ﬃS,=+N5FK<
EfYnVRFBGH<ﬃY5C<G,<fE!FK<YG=M=kv-XMSHNML@=ﬃY5KﬃvK<eE!F<S(=ﬃr/LQ)F=OFBGQ)C<G<KM=ﬃvﬂFK<To
;2Q
FPQﬂLQ+Y5KﬃvbE'FJNML =ﬃvﬂKM=]C'EfY SH<ﬃY5C<G&vﬂK.LG<K
CFQHKﬃYnV=Y?<kvﬂF~QVCMS,=lE!FK<V=SXCP<ﬃY5KﬃvK<QH=]C!QfC!FK<+E!FRNMLUN5C<GZXFS!FTS,=+E
Q
C<GHE!F
N
NMLﬁrICF=]KOF <YXGL%KS(=OFJE!FK<kN5C<GH<
CFwr<]F	=ﬃevBF <ﬃS,=lNMLTQ)CMVQVCP<ﬃY5KY5C<G ] a[^] g wVLGHE'FJ<s] FﬂK
;
hYWGHEZY?IUS!F=S!G!F =SZXCF<Y5KkvRE'Fj<ﬃS,=kr/LQ)FYnVu^
ﬀ+ 
b

       to1>Ax
 	ﬁ 
i	
_  
_2 
o y
Ł

-

HX%&MX%(
`
-
_ T\_
Z/&
T
4
T`k*
-
_r_
$
T`
f
U\p ¢

a
U T
Z
a

:Uj*
$
`
(pZ
T  
S
X
0
=
*
X
*
(
T
ZX4
A   

&MX
_2*


T
X
_ T
ZX4
A   ﬂA
QDCF=]K.LG<KOFPg QH=ﬃvK<]FBGQ)FkE!FkQﬂLYWNWN5CMS(E
N
V=YMQ\=OC^R=]FBNnY5FTr.hoUlfF QNnSH<
N
NMLRQ)CMVQVCP<ﬃY5KY5C<GUK5=YMQfC,=OCFV=Y?IUS!FV=kv-e=)BN5F
IUS!F#N5Fj<YXGLND=ﬃvﬂK5=OC'EfY SH<kv=QVL>=bN5FK<L<]KM=SHQSKﬃS,=OFK< N5C<GfY5FBGHG'FJ<kLRQfQVL@=Lﬁ%MK QNnSH< rICF=OK]FTVRFBGZK QDCFS,=N5FK<
QﬂLGLSeE  FﬂK5, FBGﬁwVLG!E!F
;
IUS
Q
FBGwVLG!E!F]\o
;
L =ﬃvﬂKM=]C'EfY SH<ﬃY5C<Gj<]FTVswN5FfE!C<GQ}QNnSH< <]FaG,<YwHN5F
!pNML wVL%GHE!F
;
g 
	

ﬁ
Q+VUh IUS
Q
!pNML wVLGHE'F ] g 
	
 
Q+VUh QSF[IUSfYW<ﬃYX<GfY*HF[IUS!FNML EfYnVRFBG^
<ﬃY5C<G~E'FJ<YG=5=ﬃv-XMSHNML@=ﬃY5KﬃvK<E'F <ﬃS,=kr/LQ)F;FK<OK~QNnSH<uQH=]C!QfC!FTE!FdNML eUYWGZXK.LRYWG!FTE'FQ)FBGZKYnV)ﬂK5=OFK<IUS!FTEfS
Q)FBGZKYnV)ﬂK5=OFMo
;Q
LRwr<]FBGQ)FPE!Fc<YXGL%KS(=OF <ﬃS,=N5FK<E!CGHGZvﬂFK<

^ ]

[{g£wVLG!E!F

N
	
ﬁ
Q+VUhiFBKN5FK<
CFwr<]F	=ﬃe%L%KﬃY5C<GH<KVRFBGZvﬂFK<<ﬃS,=oN5FKOF	=M=LYWG;gjC!CK]C'h7Q)C<GH=ﬃVRFBGZK9Q)FK<B=kvJ<ﬃSHN5KL%KY<To

YWGH<ﬃY
N
N
Q
YnV#LRXF	=Y5F=.LEL>=
VRC<G<KM=OFSHG&QDCK]FaG<KY5FBNqYnVQDCF=]K.LG<K}QVCMS,=fNMLQﬂL@=OK]CFXF=.LzQrCfY5FkE'Fh<]KM=ﬃSQ)KS,=]FK<}XFvﬂC<N5CXMY?IUS!FK<YE!F<ﬃS,=ﬃr/LQ)F
QﬂL@=.LQSKkv	=Y?<kvﬂFJ<¢QVL@=SHG'FrICF=OK]F+=ﬃSZXCP<ﬃY5KﬃvQDCMS(=N5FK<wVLG!E!FK< ]}FﬂK
;
Q)CMVQVL>=.L%KﬃYeFTVRFBGZKoLRS(E <ﬃce<OKA)TVRFK<
CFQHKﬃY?IUS!FK<oQSNMLA<M<ﬃY?IUS!FK<TogeCKOCGH<FBGGhIUS!FNML <]KM=ﬃSQ)KS,=]FﬁIUSZY!LRQfQVL@=Lﬁ%MKB<]CMVsw,=OFﬁ<ﬃS,=N5FK<KYnV#LRXFK<=.LEL>=
FﬂK wH=ﬃYWNWNMLGZK]FJFBG eY?<ﬃYwN5FYWG!EfY?IUS!FSHG VuvQﬂLGZY?<VJFRE!F =kv!F	EY5C<G <ﬃQvQ+SHNMLRYG=OFRG!Fq=]FBGdeCzcZL%GZKlLSQ+SHG
<ﬃYX<GLNeF	=Y<1N
Q
LG<KOFBGHG!FRg£QLA<E!FV=ﬃvﬂKM=]C'EfY SH<ﬃY5C<GDhQ)F IUSZY	Q)CF=M=]FK<ﬃQVC<GHE !NML#QH=ﬃvK<]FBGQ)F+E
Q
SHG!F <ﬃS,=ﬃr/LQ)F
EfSHGHLYG=OFeNnY?<M<]FFﬂK3Lzwr<]CF=ﬃwVL%GZKOFMo

YWGH<ﬃY
N
wxY5FBG IUS!FeEZvﬂKOFaQ)K.LRwHN5FJ<<S(=N5FJ<YnV#LRXFJ<KeY?<ﬃYwN5FK<
N
Q)FK<v-QVLY?<M<]FK<
rICF=ﬃV#L%KY5CGH<YEZSHGLYG=]FJ<+<]C<GZKOv-XZL%N5F{VJFaG<KYWE'FaG<KY*VLRwHN5FJ<1FBG YnVLRXF	=Y5FV=LEL@=To
     +o>> 9
 		
tJ
  1 ﬀ
b

 
	
 
_2 
o
ﬃŁ

-

HX%&MX%(
`
-
_ T\_
Z/&
T
4
T`k*
-
_r_
$
T`
f
U\p ¢

a
U T
Z
a

:Uj*
$
`
(pZ
T   
S
X
0
=
*
X
*
(
T
ZX4
A   

&MX
_2*


T
X
_ T
ZX4
A   ﬂA
;
FdE!FTS(EZY*)TVRF[<ﬃY5KOFTE
Q
vBKﬃSHE!FdFK<]K#QﬂL@=.LQ)KkvK=ﬃY?<kv QVL>=E!FK<q<]KM=ﬃSQ)KS,=]FK<XvBCN5CFXMY?IUS!FK<JQ+YG=.Q+SHNMLYG=]FJ<
L%FTS,=LGZK]FJ<#E'FGHL%KS,=]F\NnY5KYC!C<N5CXMY?IUS!Fcg£QHNnY?<=vK=]C'EZvK<
N
Qro8KYXMS,=OF
 
o
ﬃ
hpo
|
CFS!KUQ)CMV=VRF`N5Fs<Y5K]F

N
Q)FBNnSfY^ Q+Y1LtvBKkv<kvBN5FaQ)KY5C<GHGv QVCMS,= <OFK<~YWGZKﬃv	=AﬂBKM<sXFvﬂC<N5CFXFY?IUS!FK<kFﬂKQﬂL@=]KOCFXF=LRQrCfY?IdS!FK<{o
;
FK<RLGHLNc(<]FK<
=.L%EfY5CMVvﬂKM=ﬃY?IUS!FK<KQ,=ﬃvaQvaE'FaG<KOFK<<OCGZKv-XZLN5FTVRFBGZK¢e%LNMLRwN5FK< YMQ+Y
oF]US(=N
Q
YnV#LRXFW] a[^]
N
CG CFwr<]F	=ﬃeFS!G!F
rICF=]KOFm<ﬃYX<GL%KﬃS,=OFlE!FK<sL%FTS,=OFTVRFBGZKM<eQ+YG=Q-S!NMLYG=OFK<lgIFaGHQBL%E,=ﬃv =OCMSZXF%h_QVCMS,=sN5FK<QDC<NML@=ﬃY?<.LKY5C<GH<5 FﬂK
, E!F#NML wVLGHE'F
;
o¢]FK<m=kvK<S!N5K.L%KM< YWGHEfY?IdS!FBGZKSHG'Fq=SZXCP<ﬃY5KﬃvE'F <ﬃS,=kr/LQ)F=YnVQDCA=OK.L%GZKOFREfS!F !TNML
QH=kvJ<]FBGQ)FtE'F7=OC'QC'FJ<E!FiK.LYWNWN5FsEZvaQ-YnVuvBK5=Y?IUS'FfFBG <ﬃS,=ﬃr/LQ)FtQ)CMV=VJFiN5FtQSCGH=VJFaG<K1N5FJ<3Cwr<]FK=ke%L%KY5C<G,<
=ﬃvaLNnY?<kvﬂFK<
(
_ `
(pZ/$
gjC!CK]C'hoK]CMVQ!KOFPK]FBGUScE!FUNMLEfYnVRFBGH<ﬃY5C<GE!FK<sYG=M=ﬃv-XMS!NML@=Y5KkvJ< =]FaGHQSCGZKM=kvBFK<
N
NML
wVLG!E!F

G
Q
FK<OK QVLA<1LELRQHKkvﬂFh!bNMLbEZvﬂKOFaQ)KY5C<GFBK1NMLbQﬂL@=OK]CFXF=.LzQrCfY5FfE!FiKOFBNWN5FK<_rICF=ﬃV#L%KﬃY5C<GH<
N
L{eFQ}S!G!F
KM=A)K< r/LYwN5F3EZc'GHLV=Y?IUS!F3EfS<ﬃYX<GLNF=kvBK5=OC'EZY  SH<kvMoTjoL@=LYWNWN5FTS,=Y<
N
NMLeQSCFVQDCP<ﬃY5KY5CGlK5=YMQfC,=]CMV=Y?IUS!F] a[^
]YWGHEfY?IUS'F IdS!FfN5F <ﬃYX<GLN,=ﬃvﬂKM=]C'EfY SH<kvOQVL@=3N5FK<2<]K5=SQ)KS(=OFK<3Q-YG=Q+SHNMLYG=OFK<%<]FTVswN5FOYWGHEZv-QDFBGHELG<KE'FfNML
QDC<NML>=Y?<L%KY5CGg'cCMS kho
;
F_VRC'E'F1Q)C^
QVC<NMLYG=OFAVRFK<ﬃS,=.L%GZK KOCMS'KOFK<7N5FJ<7Q)CMVQDCP<LG<KOFK< E!F3EfY SH<ﬃY5C<G
ﬀ+
yﬁb

       to1>Ax
 	ﬁ 
i	
_  
g <ﬃS,=kr/LQ+Y?IUS!F
N
<ﬃSZwr<ﬃS,=kr/LQ+Y?IUS!FUFﬂK~eC<NnSfV=Y?IdS!FhtFBKJN5F VRC E!FdQ)C<G<KM=.L^
QDC<NMLYG=]F;Q)CMVQH=]FBGLGZK<ﬃS,=OK]CMS!K
N5FK<KOF	=ﬃVRFK<eC<NnSfVY?IUS!FeFﬂK <ﬃSZwH<S(=ﬃr/LQ+Y?IUS!Fg QroF<]FQ)KﬃY5C<G

o

h
N
Q)FBK]KOF:YWG,<OFBGH<ﬃYwxYWNnY5Kkv	!kNML QVC<NML@=Y?<L%KﬃY5C<G
QDFTS!K ﬂ KM=]FYWG<KOF	=ﬃQH=kvﬂKﬃvﬂFQVL@=bN5FUQﬂL@=LQ)Kﬃ)	=OFQVL@=]KY5FBNWN5FTVRFBGZK+FBGZrICMSfYE!FK<L%RF{S(=OFTVRFBGZKY<
N
eY?<ﬃYwN5Fj<ﬃS,=
N5FTK]F	=M=.LRYWGqo

YWGH<ﬃY
N
LS <YXGLN1E!F[<ﬃS,=ﬃr/LQ)F eY5FBGZK <
Q
L	
 CFS!KOF	=uSHG <ﬃYX<GHLN QH=OCzeFaGHLGZKJE!FdNML Q,=OC!QfC!F
<ﬃSZwr<ﬃS,=kr/LQ)F
N
QSFmIUSfYt=OFBGHEQ)FK<rICA=V#L%KﬃY5C<GH<XFvﬂC<N5CFXMY?IdS!FK<YLY?<kvTVRFBGZKYEZvﬂKOFaQ)K.LzwN5FK<QDCFS,=sN5FJ<YE'C<GHGZvﬂFK<
wVLG!E!F
;
o}]FK<[<]KM=ﬃSQ)KS,=]FJ< QH=ﬃvK<]FBGZKOFBGZK$v-XZLN5FTVRFBGZK SHGrICA=OKQ)C<GZKM=LA<]KOFpL{eFaQN
Q
FBGdeYG=]C<GHG!FTVRFBGZK
ELG,<#N5FKIUS!FBNFBNWN5FK< <OFdKM=]CMSZeFBGZKTo_]CMVuQVL@=.LKYeFTVRFBGZKRLS(EqQﬂLGLRS(E  FﬂK2,0wVLG!E!F
;
E!FNML
Q)CMVQDCF<Y5KﬃY5C<G] a[^]
N
NMLrICF=OK]FlQ)C<GZKM=ﬃYwxS!KﬃY5C<G#CFwr<]F	=ﬃeFvﬂFQDCMS,=NMLsQDCNML@=Y?<L%KﬃY5C<G  E!F+NML#wVLGHE'Fs]
YWGHEfY?IdS!FSHG'FL=ﬃSZXCP<ﬃY5Kkv+FaGMeYG=OC<G!GLGZK]FhQNnS,<Or/LRYwN5F#g E!FkN
Q
CA=E,=]FkEfSQ)FBGZKﬃYnV)ﬂKM=OFhQ)C<G<KM=.L@<OKLGZKeLTeFaQ
Q)FBNWN5F+E!FK<W<]KM=ﬃSQ)KS,=]FK<XFvﬂC<N5CFXFY?IUS!FK< vBKﬃSHEfYvﬂFK<To]3F =ﬃvK<ﬃSHN5K.LKYFK<]KsQ)C<G H=VvhQL@=eNML~rICF=]KOF+EZc'GLRV=Y?IUS!F
CFwr<]F	=ﬃe%LRwHN5Fh<ﬃS,=iN5FK<sE!C<GHGZvﬂFK<

^ ]

[ QNnS,<7<]FBGH<ﬃYwN5FK<iLSeE[=SXCP<ﬃY5KﬃvK<sE!Fh<ﬃS,=ﬃr/LQ)F Q)FBGZKYnVuvBK5=Y?IUS'FJ<
FBG[=LY?<]C<GdE!FkN5F{S(=Or/LYwN5FlN5C<GZXMS'F{S(=sE
Q
C<GHE!FUg  	
ﬁ
Q+VUhpo¡]3FBKeFE'FTVQN5F YWNWNnSH<]KM=]FlNMLQﬂLRQVLQ+Y5KﬃvlE!FK<
KOFaQfCHGfY?IdS!FK<m=.LEHL@=QDCMS(=NMLTEZvﬂKOFaQ)KY5C<G FﬂKbNMLdQBL>=OKOCXF=.LRQHCfY5FXFvﬂC<N5CFXMY?IUS'FRE!F <ﬃS,=ﬃr/LQ)FFBGcQSCGZKOFE'K]F
L@=ﬃYWE!F
N
N ! CTN5FJ<eQﬂLRQHKOFTS,=M<YCFQHKY?IdS!FK<eQﬂNML@<Y<ﬃY?IUS'FJ<+<
Q
L{e=)	=OFBGZKYWGH<ﬃS j<LG<KY<To
	
 
_! 
o
ﬀB^Ł

-

HX%&MX%(
`
-
_ T\_
Z/&
T
4
T`i*
-
_r_
$
T`
f
Up 

a
U T
Z
a

:U *
$
`
(pZ
T   
S
X
0
=
*
X
*
(
T
ZX4
A   

&MX
_2*


T
X
_ T
ZX4
A   ﬂA
;
F <ﬃY5KOF
 
gKYXMS,=OF
 
o
ﬀﬂ^
hQ)CF=5=OFK<kQDC<GHE ! S!G NnY5KUE!F =ﬃYeY*)	=OF\LA<M<ﬃvaQfCZvﬂF <ﬃY5KSZv !
ﬁ/ _
V LS
gsCA=E^n <]KbE
Qy
_

 CMS	
 K
N
!$Q,=OC EZYnVY5KﬃvE'FPNML[<kv-QVL@=L%KY5C<G FBGZKM=]F#N
Q
 GQfCfYG=YoFBKkN
Qy
E,=.L@=ToB]US(=NMLdQ)CMVu^
QDCP<ﬃY5KﬃY5C<Gs] a[^]
N
C<G$QVF{S'KsCwr<]FK=keF	=OS!G!FlKM=ﬃ)K<rICF=]KOF =ﬃvﬂK5=OC'EfY SH<ﬃY5C<GIUSfY
N
Q)C<GZK5=.LYG=]FTVRFBGZKYLS(EdQﬂLA<
     +o>> 9
 		
tJ
  1 ﬀZﬃ
b

 
QH=kvQvBE!FBGZKM<
N
G!F QH=OCeY5FBGZK#QVLA< E
Q
SHG QHCZvBG!CMV)BG!F;E'Fc=SZXCP<ﬃY5KﬃvUE'F<ﬃS,=ﬃr/LQ)FMo2 G}F- DFﬂK
N
N
Q
LRwH<OFBGQ)F
E!F <YXGL%KS(=OFFBG eY?<ﬃYwN5F\g

]
|
 _[thtE!FK<QfC!FBGLS(EQ)C<GH<ﬃYWEZv	=ﬃvK<Pgp=OF-Q¡v	=kvJ<QL@=N5FK< })aQfC!FK<@hiFﬂKN5FK<
EfY ¡v	=OFBGZKOFK<lCFwr<]F	=ﬃe%L%KﬃY5C<GH<VRFBGZvﬂFJ<<ﬃS,=N5F#K]F	=M=.LRYWG gmjC!CKOC'h
N
rICGZKvﬂK.L%KbE
Q
SHG!Fc<ﬃS,=ﬃr/LQSF#K5=ﬃ)K<bNnY?<M<]F
=OFaQ)CMSZeFK=]KOFJE!Fq<LRwHN5F G FﬂKm<]FQ
N
r/LTeCF=.LzwN5F!;NMLQ¡vBGZvﬂKM=L%KY5C<GE!FK<+C<GHE!FK< =LEL@=tFﬂKlE!C<GQ !;N5F{S(=
YWGZK]FK=LQ)KY5C<GL{eFaQeE!FK<<]K5=SQ)KS(=OFK<3FBGZrICMSfY5FK<To

YWGH<ﬃY
N
N
Q
CF=YXMYWG'FfEZSrICA=OK <ﬃYX<GL%N=kvﬂKM=OC EfY  S,<ﬃveCFwr<]F	=ﬃeFv
E!CMY5K^FBNWN5F&ﬂ KM=OF+=]FaQC'FK=QfCZvﬂFeEL%GH<N5FW<]CMSH<^l<]C<NHQ)CMV=VRFYNMLlQ)CMV#wxYWGLY?<]C<G E!FK<9F- DFBKM<9E'F =ﬃSZXCP<ﬃY5KkvFﬂKE!F
EfY SH<ﬃY5C<G#eC<NnSfV=Y?IUS'F1EfS'F!fNMLOQH=ﬃvK<]FBGQ)FE
Q
CZvﬂKﬃv	=OCXFvBGZvTY5KﬃvK<EZYvaN5FaQ)KM=ﬃY?IUS!FK<7FBG<ﬃSZwr<ﬃS,=kr/LQ)FMo
;Q
vﬂKS!E!F
E!FsNMLlQ)CMVuQDCP<ﬃY5KY5C<G K5=YMQfC,=]CMV=Y?IUS!FVRC<G<KM=OFOS!G!FOrICF=OK]FfQ)C<GZK5=YwxS!KﬃY5C<GJE!FK<AQDC<NML@=ﬃY?<L%KY5C<G,<"FBK8,
FBG&wVLGHE'F
;
LSGZYeFaLSE'FJ<eCMS!FBEH<:S!GfY?IUS!FTVRFBGZKTo¡]FL=ﬃvK<ﬃSHN5K.L%KQDFTS!K	ﬂBK5=OF#YWGZKOF	=kQH=ﬃvﬂKﬃvbQ)CMV=VJFbN5FK<
Q)C<GZK5=YwxS!KﬃY5C<GH<Q)C<G	
SXMSZvﬂFK<9E
Q
S!G!F =SXCP<ﬃY5KﬃveEZvaQ+YnVvﬂKM=ﬃY?IUS!F+<ﬃSZwZ^ L%FTS,=LGZK]FYFBKE
Q
SHG!FsEfY SH<ﬃY5C<GRE!F
eC<NnSZVRFXFvBGZv	=kvBFK<KQVL@=oNML:Q,=ﬃvK<]FaGHQSFE
Q
L%NWNnSZeY5C<GH<>FﬂK9E'FXF=L{eY5F	=Y<EvTQVCP<kvJ<<SZY5KOF!iN
Q
L@<Y<A)aQfC!FTVRFBGZKE!F
NML =ﬃYeY*)	=OFMofjoL@=fLYWNWN5FTS,=M<
N
NMLurICF=]KOFbQ)C<GZKM=ﬃYwxS!KﬃY5C<GTE!FNML~QDC<NML@=ﬃY?<.LKY5C<G  E!FkNMLwVL%GHE!Fu] YWG!EfY?IUS!F
SHG!F =ﬃSZXCP<ﬃY5Kkv~QNnSH<\r/LYwHN5F IdSfY
N
Q)CMVQ!KOF KOFBGUS E'FRN
Q
vﬂK.L%K+E'F <ﬃS,=kr/LQ)F
N
<ﬃSZXFX=)	=OF NMLQH=ﬃvK<]FBGQ)FRE
Q
SHG!F
XF=LGUSHN5CMVuvBK5=Y5FsQ)FBGZKYnVuvBK5=Y?IUS'F!SHG!F:Q,=OCFrIC<G!E!FTS,=1Q)CF=M=]FK<ﬃQVC<GHELG<KQ!kNMLkQﬂLRQVLQ+Y5KkvfE'F:Q¡vBGZvﬂK5=.L%KﬃY5C<G
E!F#NML wVLGHE!F ] g  
ﬁﬁ
Q+V!QDCMS#SHG!F=QVFﬃV=Y5KOKﬃYeY5KﬃvVJFﬃS	kvﬂF#E'F#NMLdQ)CMSQ
!FﬃSZQDFﬃQ-Y5FBNWN5FRE!F
LRwN5FfE!F 	

o
ﬃ
 
^
^
o
^
 

hpoYnVLRXF

^

[ LzQfQDC]KOFSHGULkXMSfVRFBGZK3FBGﬁr/L{eFTS	3E!FtQ)FﬃvﬃSHN5K.L%KTo
 GTF- 2FﬂKﬀ C<G&QVF{S'KsCwﬁ]FkeFOSHG!FkEZc'GHLV=YﬃﬂUS!FYnVQVCOKLGZKOFlEZSﬃYX<GL%N ﬃvﬂK!]C'EfY S"kvlFBG$wVLGHE!F

o
#
KLGZK+E!CGHGZvRNML]FBG"ﬃYwxYWNnY5KﬃvE!FRNMLwVLGHE'F

!UE!F$SZXCY5Kkv+Q)FBGZKﬃYnVvﬂK!YﬃﬂdS!FﬀVN% YnV#LRXF

^

[
Q)C<G"ﬃVRFbNMLQ"kvOFBGQ)FbE& SHG!FsX'.LGUS!N5CMVvﬂK!ﬃY5FlE!FN% C'E	]FbEfS\Q)FaG<KYnV)ﬂK!]F !=SHG!F#Q"]CFrIC<GHE!FTS	fQSC'k^
OFkQDC<G!ELGZK!NMLuQ"]CFrIC<GHE!FTS	sE!F#QvaGvBK(.L%KﬃY5C<GdE!FNMLuwVLG!E!F

]CMY5K  )
ﬀ 
Q+V;QDCFS	iN5FV=YWNnY5FTS
Q)C<G"ﬃYWEZvﬃvMolfFhQHNnS"ﬀ'N%nLRwﬁ]FBGQ)F+E!FYXGL%KSOFiFBG wVLG!E!F:]FﬂK

LSTGfYeFLRSUE!FCMS!FBE"*OFBGZrICQ)F
N%+
dcUQDCK!
)]FtE!FiNML#Q	ﬃv]FaGHQSFiE&nLNWNnSZeY5C<G	3FﬂK1E!FXL{eY5F3E!FiK.LYWNWN5FsEZvaQ-YnVuvBK(YﬃﬂUS'FfFﬂK*ﬃSZXFX=)]FiN5F{S
Q"kv]FBGQ)F !uSHG!F Q"OCrIC<GHE!FTS	,SQ¡vY5FTS	OF"!RN5FTS	sQﬂLRQVLQ+Y5KkvlE!F Q¡vBGZvﬂK!.LKY5C<Gpg-
ﬁ^
Q+VUho
7L\e%LNnYWELKY5C<GE!FeN% CYXFYWG!F.ﬃSZwﬁﬃS	kr/LQ+YﬃﬂUS!FYE!FYNML/ﬃvﬂK!]C'EfY S"ﬃY5C<GJLvﬂKﬃvF- 2FaQ)KSZvﬂFeLRSVRCzcFaG E& SHG
.L%EL}XFvﬂC<N5CXMYﬃﬂUS!Fhj[ E!C<G<KiN5FQ	YWGQ+YQDFbE!FrIC<GQ)KY5C<G!G!FTVRFBGZK0]F.LEZvaQ1Y5K}SHN5KkvY5FTS	OFTVRFBGZKTo"	F
hj_[ FOK:SHGCMS!KﬃYWN7E& F32QN5CL%KY5CGN5C!QﬂLN5F QDFﬃVRFﬂKOK.L%GZKfE!F QﬂL]KOCFXLRQﬁ
fY5FQ"ﬃvaQ+Yﬃkv{VJFaG<KfNML4]K!ﬃSQp^
KSOF G!FPEfS5]CMS"^6]C<N9FﬂKbE'FPEZvﬂKOFaQ)KOFkN5C!QﬂLN5FTVRFBGZKlE!F7]K(SQ)KSOFkFBGZrICFSfY5F{o&7LTKOFaQ
HGfYﬃﬂUS!FE!F
e%LNnYWEL%KﬃY5C<GTQ)C<G"ﬃYﬃ]KOF"!Q)C(ﬃvBN5FYNML~QxSfYﬃ!LGQ)F8kv fvaQ9
ZY5F7:&;pQﬂLNMQ+SHNvﬂF !uQVL]KY<YE!FkNML4]FaQ)KY5C<G XFvﬂC^
.L%EL1LSPQ)C FPQ+Y5FaG<KE'FﬃvﬂK!]C'EfY S"ﬃY5C<G 
)
E!FiN%YnVLRXF,.LEHLk
,=%( 4I45-%$?>3@=4
A
ﬀ

^^ﬁ
L
ﬀ
oA7L  YXFS	OF
 
o
ﬀﬀ
YWNWNnS"]K!]FRNMLTQ)CMVQVLB.LYﬃ]C<G\FaG<K!OFQ)FlE!FTS2 QVL.LRV)ﬂK!OFTo 7LCﬃv HFaQ)KYeY5KkvD:E;~F]KkQﬂLNMQ+SHNvﬂF !
QVL]KY<>E!F Q"]C=Nﬃ\j_[FkvL%NnYﬃﬃv FBGwVLGHE'F. HG
=
0
=
*
=
*
(E>3@&=4
A
ﬀ

^^
  
&!=I
*


>=I>3@&=4
A
ﬀ

^^
 ﬁﬀ
o	F
Q)C FPQ+Y5FBGZKE!FbQ)C(ﬃvBNML%KY5CG 
)
ﬀ!QSC'!OFkQDC<G!ELGZK!JNMLsQxSZYﬃLGHQSF+K]CK.L%N5F$ﬃvﬂK!]C'EfY S"kvﬂFﬀZFOKF32'K!LY5K
E!FJN%YnVLRXF a[^] FBG wVLGHE!F ^%soq]FtE!FTS2 QVLB.LV)ﬂK(OF:Q"ﬃv]FBGZK.LG<KhS!G E!F-XkvJE!FQ)C!kvBNMLz^
KY5CG YnVQVCOKLGZKﬀYWNﬃtQ)C<G"ﬃVRFBGZK$ﬂUS!FJN% CﬃYXMYWG!FE!FRNMLﬃvﬂK!]C'EfY S"ﬃY5C<GtQ"]CzeY5FBGZKtE'F
 
^
Q"OFTV=Y5F!
Q)FBGZKYnV)ﬂK(OFJ]CMS	sNMLKﬃS	ﬃr/LQ)FAﬀHQ)CMV=VJF YWGHEfYﬃﬂUSZvhQVLeN5FQ"OCwNﬃhj[#o
]FﬂKOK]FL
dcUQVCK
)]FRLv-XZLN5FTVRFBGZK:vﬂKkv~eFvY*fvﬂF N5C!QﬂLN5FTVRFBGZK:QVLB+N%nLGL%Nc]FJE'FiK@cdQDF+E!FJEZv-Q K!
Q"kv]FBGZK!{oM	FvﬂKﬃSHE!FVRFBGZvﬂFﬃS	tN5FKOF(.LYWGtVRC<G<K!OFBGZKﬂUS!FKOCFS"SHG!FRQ)CMSQ
!FE!FKLRwN5FsvﬂC<NnY5FBG
E!FﬂUS!FBNﬃﬂUS!FYQ)FaG<KYnV)ﬂK!]F+g
 
! Q+VUh9ﬀZC<G;K(OCMSeFhSHG!F VL%K!ﬃYMQSFtLﬃXFYWN5F{S	OF+Q)C<GZK]FBGLGZK1E!FX.LYWG	
E!FTQﬂLﬃwDCGL%KOFUE!FUK.LRYWNWN5F V=YWNWNnYnVvﬂK(YﬃﬂUS!F !Q)FBGZKYnVuvBK(YﬃﬂUS'Fdo&N N% FBGHE	]CMY5KCXN5F V#LB2ZYnV~SZV E'F;NML
ﬃvﬂK(OC'EfY S"ﬃY5C<GF]KCFwﬁ]FﬃeFvJg CMS!FBEDh9ﬀZCGOOFﬂK!]CMSZeFSHG!F+Q)C<GfXFS	.L%KﬃY5C<GOﬃYnV=YWNMLY<OFfL{eFQ}S!G!FlQ)CMSQ
!F
E!FDLRwN5F#E!F
ﬀB^
!
ﬀ
 
Q+V E  v-QVLYﬃ!]FTS	)]CMS"kNML'ﬂUS!FBNWN5F4]F-QDCA]FS!G!FV#L%K(YMQ)FE!F#EZv-Q K!LﬃXFYWN5F{SP2
E& SHG!F\v-QVLRYﬃ]FTS	1E!FtN% COE	OFiE!F
ﬁ^
Q+V FﬂKYQ)C<G<KOFBGLGZKE!FXLYWG"E!F+QBLBﬃwDC<GHL%KOFtE!FiK.LRYWNWN5F:e%LﬃYMLGZK
FBGZK!]F/ﬂdS!FBNﬃﬂUS!F VYWNWNnYnV)ﬂK!OFoFﬂK
ﬀ
QSFBGZKﬃYnV)ﬂK!]Fdo7L Q"OCﬃQVFQ)KﬃY5C<GPLSPGZYeFaLS#E'FiN% CMS'FaEﬃv-e=)BN5FOv-XZLz^
N5FTVRFBGZKNML#Q"ﬃv]FBGQ)FiFaGﬁQ"OCFrICGHE!FTS	lg

 
!
 
 
Q+VUh9E!F\wN5C'Q1E!F+QﬂLkwDC<GL%K]FAﬀ E!FiK.LYWNWN5FiL%KOK]FTYX<GLGZK
N5F
ﬀB^
Q+V g Qro KYXMS	]F
 
o
ﬀ

h9ﬀOFkQDC<G	.LzwN5FeEfS$rICOK,ﬃYX<GHLNQﬃvﬂK!]C'EfY S"kvlCFwﬁ]Fﬃevdo
ﬀ 
^
b

       o1>Ax
 	ﬁ 
i	
_  
_' 
o
ﬀﬀ_Ł

-

"=%&!=%(ﬂ-I
*
>s4<=k& $,>,@/( a( @%$
:&;

,=45,S$!4 $>O"=%&1@/(I&
*
> D&O-
	4

r& $=48($/>1I

=I
*
>
"

='>,t4ﬃ>l,.- > ,S(%>1I @
*
>i& $3@/&O-
*
(Y$@( -I

)
*
$
*
$'( @
*
>t4

(

=
0
>i&!=
*
=%&}f

p
>1I

=I
*
>
"
>3@xH-%$'&s4<=OH-4<=%&@(='@/( -I
  bA
"
>)$'&

-%&1@ >t,.-%&@& $S4<='@/( -IU( I
*
('&S$ >&S$ >f4

-%&@(
0
( I >
*
>f4<=b& $3@/&O-
*
(Y$@( -I
>@( @/$ >
*
=IU4ﬃ>

D&>

(%>)&d,9>1I @/(
21
@/&>ﬂ-%$U4<=@$'&

=<,9>
A
"
=D&O-

-I
*
>)$'& = $3@%$d,=45,S$!4 $>
H-%$'&R$I > a( @ >>
*
>hD&-p"=
0
='@/( -I
*
>
<A   
I
 
G
=
0
=
*
=
*
(>3@$=4
A    

&!=I
*


>=I >3@$=4
A 
  ﬂA
_ 
o
ﬀ

Ł
IQ=4 >
*
>;4<=1@/&!='@/(
0
&!=p
=
(%>
*
>
*
$a'@ﬀ D& $>1I @ﬀ?>1Iﬁ@$

@$'&

=<,9> =%$ I( '>=%$
*
>
4

-%$ >
*ZA
"
=
0
$-

$3@/&@(%>
*
$ﬂﬂ-%$

ﬂ-4ﬃ>
*
$,.-

H->O>1I @/&O-%(,.-%$,
=
>
A
"
=uD&>

(
1
&>P,.-%&@&>WH-I
*
;$I >R,.-%$,
=
>
*
>=

4ﬃ>>,D>3@ 	 I
*
$I > $a"=%(>)$'&
*
>
 


,
#A
"
=
*
>)$"!(
1
>J,.-%$,
=
>>1@
,.-I1@/( @/$ $>
*
$I >

='@/&@( ,9>O=%&
0
( 4ﬃ>)$>
*
$I > $a"=%(>)$'&
*
>4

-%&
*
&>
*
>
 
,

>3@t,.-I @ >1IQ=I @
*
>
0
&!=%( I
*
>t,=%&

-IQ='@ >
*
>@6=%( 4I4ﬃ> =%&@(=I @ >1I @/&> &S$ >S4 &S$ >

( 4I48(
 1
@/&>/>3@

,9>1I @/(
21
@/&>
A
-%$i,9>3@@ >
*
>)&9I(
1
&>

-I ,.-I1@6='@ >k4<=\D& $>1I2,9>
*
>

45-a,#
*
>,=%&

-IQ='@ >
*
-I @4<=D@6=%( 4I4ﬃ> ='@@ >)( I @4ﬃ>
*
$,S(
21
@/&>
A
&O-

-I
*
>)$'&
*
>D&O-Wﬁ>,@/( -I%$

,
#A
     

	



	

ﬀ
 ﬁﬃﬂﬁ
b

 
354! 54" N$#&%')(+*-,.* ?0/1*2'3'*
]54MVQ76389638;:dS-<fS-=ﬃ>B?>@=A6ﬃ)38B4.=ﬃ=C>'ﬃYD4E::8ﬃFG<8 vH=A4MSFD8{V8;:E6I<8JFK> YeY*)L8tvC6S<fYvC8 Q"kv+^
=vﬃ<8TV=VM8ﬃ:N6PO£S7:8&rQ4MYﬃM634MS"RFD8
ﬂ
!
ﬁﬃS
>:"UT1ﬀ:4MS"R:4MS"D34MVVM8=YV:E6ﬃvL8!kv !JFK> eW>ﬃYK>W6YD4@:
6L8TVQX4L8ﬃFVFD8Y<ZSZ=A4+8I=+YD8ﬃ:N6	<8ﬃvC6(L4.<fY S"ﬃYD4E:  ) Q[4FS	MFD8YD638]\fo ^8	<.4E:7:ZvC8uS6YVFnYﬃkvC8_<`>W:"
=A8C6L6L8#vC6ﬃS7<8sQ	L4zeYD8ﬃ:7:.8;:E6G<& S7:8KkvﬃYD8a6L8TVQ[4'L8ﬃFVFD8a<8
ﬂ
YnVb>RX8$

[c>@=3ﬂUSfYﬃ38}Q`>&FD8 d>W6L8ﬃFVFnYD6L8

3>RQ[4@:`>Yﬃ#iEe_[$F^
ﬁ
Omg

l

T8ﬃ:N6!38
ﬁCf@fEﬂ
8C6
ﬁCf@fNg
o&2>:`=vC8b8ﬃ:
ﬁﬃff

ﬀ^FK>$Q7FK>W6L8+^
rQ4ﬃVM8M4ﬃwxYD6d>FD8
iEe_[/M^
ﬁ
vC6?>YD6<v;<ZYvﬃ8k!aF%h4Fwﬁ38ﬃeW>W6ﬃYD4E:b<.8iFK>
|
8(L8:Q[4MS<8>zQfQ`FnYK=C>W6YD4@:"8ﬃ:ﬁXFvC4EFD4FXMYD8AﬀE>RXﬃYK=+S7F^
6SL8AﬀUrQ4L836!ﬃYD8ﬀPﬃS	ke@8TYVFVFK>:`=A8<.8j= @6388C6Q"ﬃv-e@8ﬃ:N6ﬃYD4E:k<.8.ﬃYﬃ!ﬂUS8l:7>W6S	38ﬃFﬃ{o.e: Q7FnS"l<& YV:`=mFnS	L8
<8TS2J=C>RQ7638{S4FQ76ﬃYﬃﬂUS8ﬀ iEe_[$F^
ﬁ
Q[4A!A)ﬃ<8S7: ?>W<`> !Y4MSZe836S	38M<84kc.:N6!
)L8urQ4@:`=A6YD4E:7:7>:N6
8ﬃ: wX>W:7<8CnO' 	

\fo
ﬂ
=-VIT8C604FQ¡v?>:E608ﬃ: QX4EFK>Yﬃd>W6ﬃYD4E: #o 2>oFK>kX@8TS	0<8YFK>$rp>S7=9
vﬃ8R836
<8
gﬂMq
V;Q[4MS	S:8 kv34EFnS.6YD4E:kQX>W6ﬃYK>FD8a<8
ﬁ
y=V o

e@8;=S7:8_<Zc.:`>RV=YﬃﬂUS8	=A4MVQ	Yﬃ38a8ﬃ:N6(L8_\
g
)
8C6

\ ) ﬀ^FK> XN>V=V8b<EYV:`=+YV<8ﬃ:`=A8b<.8 iEe_[/M^
ﬁ
836#VM4MYV:	 vC638;:<fS8OﬂUS8I=A8ﬃFVFD8b<.8 .ra[^] 38;:<`>:N6
FD8OYnVb>zX@8l<8#iEe_[$F^
ﬁ
V4MYV:",38ﬃ:"ﬃYw`FD8!MFK>~XFvC4MVvC6(YD88C6G>RS2k8- s8C6!j<8t6L8(?>YV:qox]8-Q[8ﬃ:7<`>:E6ﬀ
d>&Xd>:7<8IFD4E:ZXMS.8{Sa<&h4E:7<8I8ﬃ: rp>YD6#S7:u4FS6YVF5><`>zQ76ﬃv !vF% vC6S<8Y<8IFK>$Q"L4.=9
.8ﬃSZwﬁﬃS	krp>@=A8b8;:
=A4E:N6382+6L8k>YV<.8do 2>+KYXMSL8
ﬂ
o
ﬁ
\tVM4E:E6!L8 S7:w832.8TVQ`FD8Y<Ex>@=3ﬂUSZYﬃYD6ﬃYD4E: Q[4MS		FD8CﬃYD638]\	ﬀ¢Q"ﬃYﬃL8YFD8

ﬁ
b
S/ 
b
ﬁﬃffEﬂ
!R\
f
)j<&YV:7=-YV<.8;:7=m80>So=A8ﬃ:N6!380FK>~rp>S`=
ZvC8Mo
_
ﬂ
o
ﬁ
\
Ł

!P>

syﬃ>_z2{ =E| &m}.~U~ @p~!I$

 

:
 
zW} U~ @ >

[U~>tyﬃ>
   
$
 @E N[
{ >1Is|=EzW $
LW}@P>t~ IszW~'&m} >0y<=R $~!Iz2{ W CI @.> !@p=W~ @ﬀiyﬃ>
 
[L
	yaz>
 )

>k<fYﬃ36!YwfS6YD4E:J<8RFK> QxSfYﬃ!d>:`=A84ﬃvC6!34.<fY S"kvC8  )_>RS:fYe8H>RS<.8bF%4FS8ﬃ< ﬂUSZY:4MS"YV:E6ﬃvL8!38
> vC6kvvC6S7<ZYvﬃ8~Q[4MS
ﬂ
YnVR>RX@8t=A4(L8kQ[4E:7<7>:N6 ! S7:8uQ¡vYD4.<.8R<8
ﬁﬃSEg
38TVb>YV:8MO

ﬁ
b
S/ 
b
ﬁﬃffEﬂ
ﬀ


b
SR
b
ﬁﬃff/ 
ﬀ
SNg
b
S9 
b
ﬁﬃf@f9 
ﬀ
S
\db
S@f
b
ﬁﬃf@f/ 
8C6
S
ydb
SEg
b
ﬁﬃf@fEg
Todj4MSj=
`>=-S:8t<E8ﬃ:N6(L88;FVFD8ﬀ
ﬁ
\#Q"L4R^
`Fﬃ<8
 
\ QfY 2.8ﬃFﬃ	4E:N6~vﬃ6kvk832.6!d>YD6sQ[8ﬃQ[8ﬃ:7<ZYK=-SFK>Y<L8TVM8ﬃ:N6 !9FK> YeY*)38 Q[4MS	S7:8]FD4=C>FnYﬃd>W6YD4E:
=A4@:`=+YV<`>:E6Y>{e8H=o=A8ﬃFVFD8P<8Y>@=3ﬂUSfYﬃﬃYD6YD4@:" \j_[Ł8- s8;=A6Svﬃ8DSYFD8P638!?>RYV:qo

`:<&>SZXFVM8ﬃ:N6L8
FD84d>RQfQ[4'L6)ﬃYXE:`>F^6ﬃS	^
w"SfYD6ﬀsFK>]<ZYﬃL6(YwxS.6YD4E:J<fS=A4+8I=+YD8;:E6t<84kvﬃ6(L4.<ZY  S"ﬃYD4E: 
)
FD8MFD4E:ZXv<8
Q"34=`Fﬃ	>&vﬃ6kv VM4c@8ﬃ:7:ZvC8OﬃS		FD8
ﬁ
\ Q	L4=`Fﬃa832.6(?>YD6!Q[4MS		=9
7>'ﬂUS8YnVb>RX@8Mo 87kvﬃS7FD6d>W6734E:E6
<4E::Zv8ﬃ:  YXFS	L8
ﬂ
o
ﬁ+
oh8{VuQ`FK>@=A8TVM8ﬃ:N65<8FK>8YeY*)L8)836=mFK>Y<38{V8;:E6 YV<.8;:E6Y*X>Rw7FD8&>{e@8;=OS7:QxYK=
<80kvC6!L4+<fY  S	YD4@:b>RSb=A8;:E6!L8)<8AQ"34=`FﬃGO'KYXMS	38
ﬂ
o
ﬁ+
>"!
ﬂ
o
ﬁ
8T=m4FVQX>d>W6Ye@8TVM8ﬃ:N6f!tFK>\e>WFD8{S
O ^

<x`jT<fStV=YVFnYD8TS]8ﬃ:deY<L4@:7:`>:N6To¡]8C6L638#rQ4'L6L8 e>WFD8{SG<8
)
=A4(L8kQ[4E:7<P>SP2v8- s8C6!G<87ﬃSZX@4AﬃYD6kv
XFvﬃ:ZvﬃvQX>FK>\Q"ﬃv38ﬃ:`=A8)<&>FVFnSZeUYD4E:"8C6<8OX?>TeYD88;:4SwﬁﬃS	ﬃrp>@=A8)=m4FV=VM8jFD8OVM4E:E6!L8ﬃ:N6FD84Fw^
38ﬃeW>W6YD4@:" ﬃv;>FnYﬃkvC8
~ IU~ @p}
O£w7FD4=3<8j=ﬃ>Bﬃw[4E:7>W6L8.kv-QX>L6ﬃYﬃ<`>:"S7:8OVb>6!YK=A8>ﬃXMYVFD8TS"38YﬃﬃS8<8
F%>FD6ﬃv?>6YD4E:v<fS ?=
fYﬃ3638WTpoj>>YVFVFD8TS	!ﬀ7F%x>W:`>Fc38a6L8TVQX4L8ﬃFVFD8#YV:7<fYﬃﬂUS8sS7:8~rp>RYw`FD8_<Zv;=1L4MYﬃ!d>:`=A8
ﬁ;ﬂ

b

      
ﬀ
_

x

	ﬁ^
&_
_

<fSu=m4N8b=-YD8ﬃ:N6t<8DﬃvC6(L4.<fY S"ﬃYD4E: QX4MS	aFK> ﬃYeY*)L8M8ﬃ:N6!38
ﬁﬃffEﬂ
O ^
S
o
 
<f`jT&8C6
ﬁﬃf@fEg
O ^
ﬁ
o
 
<x`jTMOp=+ro
KYXMS	38
ﬂ
o
ﬁ+
rUTpoZ]8C6L638rp>Yw`FD8eW>ﬃYK>W6YD4@:I<8  ) Q[4MSZeW>:E6&ﬂC6(L8<fS8 !_FK>#eW>ﬃYK>W6YD4E:b<8QX>d>V)C6!38
YV:"36!ﬃSfVM8ﬃ:N6d>S2Y<fS d>W6L8ﬃFVFnYD638ﬀE8ﬃFVFD8i:80=m4@:"36YD6S.8hQX>S7:8)ﬃYXE:7>W6S	38 ﬃYXE:ZY*X=C>W6Ye@8&<& S7:$v-e@8ﬃ:N6S.8;F
Vv;=C>:fYﬃﬃVM8
dc.<	34EFD4FXMYﬃﬂdS8MoNe:I8- s8C6ﬀE<`>:"ﬀFK>#VM8ﬃS	L8G4 S7:k=A4E:E6!?>L638&<fYvﬃFD8;=m6(YﬃﬂUS.8YnVQX4L6d>:N6
O 
dSfV=YV<fYD6kvWT2=A4E:E6!YwfS8a!i>SXMVM8ﬃ:N6L8F%8I=C>@=+YD6ﬃvﬀ<.8lFK>ﬃvC6(L4.<fY S"ﬃYD4E:&ﬀ=A8.ﬃvﬃS7FD6d>W6 38{V#w`FD8Q`FnS66
YV:7<fYﬃﬂdS8,ﬂUS80FK>Kﬃv-XMYD4E:k:&x>~QX>')=A4E:7:USv<E v-QxYﬃ34.<8 
dc.<	ﬃYﬃﬂUS8)ﬃYXE:fY*X=C>W6ﬃYr28ﬃ:N6(L8
ﬁCf@fEﬂ
8C6
ﬁﬃf@fNg
o
-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
 0  100  200  300  400  500  600  700  800
σ
0 
(dB
)
Longueur du profil (m)
(a) SAR JERS-1, 1995/06/21 
-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
 0  100  200  300  400  500  600  700  800
σ
0 
(dB
)
Longueur du profil (m)
(b) SAR JERS-1, 1996/04/24 
-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
 0  100  200  300  400  500  600  700  800
σ
0 
(dB
)
Longueur du profil (m)
(c) SAR JERS-1, 1996/06/07 
-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
 0  100  200  300  400  500  600  700  800
σ
0 
(dB
)
Longueur du profil (m)
(d) SAR JERS-1, 1996/09/03 
-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
 0  100  200  300  400  500  600  700  800
σ
0 
(dB
)
Longueur du profil (m)
(e) SAR JERS-1, 1997/07/08 
-2
-1.8
-1.6
-1.4
-1.2
-1
-0.8
-0.6
 0  20  40  60  80  100
σ
0 
(dB
)
Temps (semaine)
(f) SAR JERS-1, Evolution temporelle de σ0
_
ﬂ
o
ﬁ:Ł
~1@pU~

}	@p~!IkzW}I|? >$|m~%>1I @2z>l $3@pL;zW~l}U~!I

)

	>1IﬁI $> U}.
 
[L
	y¢ﬁ>Aaﬁ>1I

zW~!|m}y<=W~Q>	y<=aU~ ;~
1
>>3@> !@p!=W~ @ﬀ 7W}.

~

=ﬃP>/=E| &m}.~>/>1I @p>
@E 
>3@
@E  
 ~D}.>
N 
=

N 
>


= ~D}.>
N T
>a[ $>1I @ >jy<==WU~='@p~!I@ >

7W>myQyﬃ>)zW}Y|? >$|m~%>1I @z>j $3@pL;zW~l}U~!I
[U~ =W}B|9>1I @p>_z>0y<=bU~ ;~
1
>

  	 [
   
A

2
 ﬁﬃﬂ
\ﬁb

 
ﬁﬀ
	  ' *&*#% ( . ' ﬁﬀ 2
354  4ﬃﬂ /! ?'%#"* BON%$CI#&(')$
*:Sb6!d>{e@8<86!34MYﬃ832.8TVQ`FD8AQ"ﬃv;=vﬃ<8ﬃ:N6ﬀ@F%YnVb>zX@8YD8J?>W<`> >a=mFK>Y<L8TVM8ﬃ:N6<ZvTVM4E:N6(ﬃv34E:
Q[4@638ﬃ:N6YD8ﬃF Q[4MS	aFK>]<ZvC6L8;=A6YD4@:&ﬀFK>]=ﬃ>BL6L4X?>RQ"
fYD8M8C60F%YV:E6L8ﬃQ"kvC6?>W6ﬃYD4E:J<8D36!ﬃS`=A6S	38hXFvC4EFD4FXMYﬃﬂUS.8
<8&:`>W6SL8,+`FD4E:ZYD8;::8AﬀNFnYD6!
4EFD4FXFYﬃﬂUS8j4MSﬁQ`>FvC4^6
dc.<	34EFD4FXMYﬃﬂdS8MoU]54MV=VM8G:4MS"F%x>Te@4E:"eS&ﬀNFD8_Q[8^
rQ4ﬃVb>:`=A8ﬀ>6L6L8TYV:N63856Y<L8ﬃ:N6_Q"34-+76ﬀ<8FK>_=A4MVuQ`FvTVM8ﬃ:N6?>ﬃYD6ﬃv)<8<8TS2b638;=9
:fYﬃﬂUS8 ?>W<`>S6ﬃYVFnYﬃﬃvC8
=A4E:	
4MYV:E6L8TVM8ﬃ:N6:7+FD8K.*[ 8C6)FD8hj_[o
 >:`>WFc38}QX4EFK>YnVuvﬃ6(YﬃﬂUS.8j<8<4@:7:ZvC8J.*[PrQ4MS	L:fYD65<8 YV:ZrQ4'Vb>W6ﬃYD4E:"Q"kv;=-YD8TS"38ﬃS	 FK>t:`>^
6SL8G<8Q"L4.=m8!ﬃS"Qﬁ
McﬃYﬃﬂUS8=A4E:N6(EFK>:E6FD8ﬃYXE:7>F"ﬃvC6!34.<fY S"kvOQX>5FK>a=+Yw`FD8l8ﬃ:ﬃv-Q[4E:"380/S:8
8327=+YD6?>W6ﬃYD4E:7d><`>ToR`YD8ﬃ:KﬂUS8FK>&<Zv;=A4MVQ[4AﬃYD6ﬃYD4E:#Q[4EFK>ﬃYnVvC6!YﬃﬂdS8 QX8ﬃVM8C6L638S:8)>W:`>Fc38Q`FnS"1+7:8
>S634Yﬃd>:E6OS7:.8_=mFK>'!Y2+`=ﬃ>6YD4E:Ckc36ﬃvTVb>6YﬃﬂUS8t<.8)=+Yw`FD83

yDW}`z>L>3@Al'@@p~%>A
ﬀ
ﬁﬃf@f/ 54
ﬀ:.4MS"):4FS"
34MV=VM8 38L6(L8TYV:N6!~YK=+Y6/9F% S6YVFnYﬃd>W6ﬃYD4E:u<8uYV:7<ZYK=ﬃ>6L8TS	7?><fYD4FVvC6!YﬃﬂdS8	=mFK>'!ﬃYﬃﬂUS8kO  )
787
ﬀ  )
9ﬃ9
ﬀ
 )
7
9;:
 )
787
Tpo 8ﬃ:"38TVsw`FD8b<8_=A8#YV:<fYK=C>W6L8TS	!Q[8ﬃVM8C6_<& YV<8ﬃ:N6ﬃY2+78a<8 36!ﬃS`=A6S	38a<fY I=+YVFD8TVM8ﬃ:N6
YV:N638kQ"ﬃvC6d>Rw`FD8l<7>:"jFD8 eYﬃﬃYw`FD8Aﬀ+8ﬃ:$c]>'!34=+YK>:N6<80ﬃYXE:7>W6S	38Q[4EFK>BYnVvC6!ﬃYﬃﬂUS8To
eVswX>BﬂUSZv*ﬃS	 S7:8Q`FK>W638+^
rQ4VM8>RvL4FQ[4'L6ﬃvC854MS_4kwxYD6?>WFD8ﬀﬃFD8,.*\[ =m4@:"36YD6S.8S7:~VM4zc8;:a<&>@=C= <
S7:fYﬃﬂdS8/RFK>M=ﬃ>BL6L4X?>RQ"
fYD8/Xd>:7<8 vH=
8ﬃFVFD80<80L6(S`=A6ﬃS	L8)<87ﬃSZwﬁﬃS	krp>@=A8do¡]8-Q[8ﬃ:7<`>W:N6ﬀfYVF^836
Q"d>W6YﬃﬂUS.8{V8;:E6KYnVQ[4A!ﬃYw`FD8<.8*L8TVM4@:N6L81/)FK>G<8d=1YQ76ﬃYD4E:XFvC4FQﬁ
dcPYﬃﬂdS8=A4MVuQ`F2<C6L8<fSa6L8!d>YV:QX>
FK>38{SFD8G>:`>WFc38j<85<4E:7:vﬃ8*.*[#o80d><`>AXFvC4FQﬁ
dcPYﬃﬂdS8hj_[ =A4E:	L6ﬃYD6S8)>FD4!AS7:8&>FD638d:`>z^
6Ye8hYV<vH>WFD8&8ﬃ: Q[8VM8C636?>:N6ﬀ<& vﬃ6ﬃS7<fYD8lFD4=C>FD8TVM8ﬃ:N6FD8$34MS"^634EF> +7:k<&x>=ﬃ=vﬃ<8?/Kd> 36!S7=m6ﬃS	L8&8;:
Q"34FrQ4E:7<8TS	ToK]58Dkc36@<TVM8=rp>{e4Yﬃd>:N6iFK>]<ZvC6L8;=A6YD4E:<E 
ZvC6kv34FXFvﬃ:ZvTYD6ﬃvi<fYvﬃFD8H=A6(YﬃﬂUS8$L8ﬃFK>W6Ye8A/
FK>\Q"ﬃv38ﬃ:`=A8)<8,ﬃv 78;=A6L8TS	8ﬃ:ZrQ4MSZYﬃﬀRYVFfQ[8ﬃVM8C6<8:V=YD8TS2M=A4MVQ"38ﬃ:7<	L8jFK>hXFvC4MVvC6(YD8l<fSD34MS	k^634EF
>YV:"ﬃYMﬂUS8iFD8Vv;=C>:fYﬃﬃVM8ﬀ<.8$ﬃvC6!34.<fY S"ﬃYD4E:V=Yﬃ8ﬃ:
8TSI8ﬃ6<8FD8YV:N638ﬃQ"kvﬃ638 Q[4E:`=A6S.8;FVFD8TVM8ﬃ:N6
<& S7:Q[4FYV:N6ﬀ<.8:eS8Xvﬃ4@FD4FXMYﬃﬂUS8Mo@e:ﬁrp>RYﬃ?>W:N6>FD45F%+
dcUQ[4@6!
B<38&<8/36?>W6ﬃYD4E:7:`>ﬃYD6ﬃvOXFvC4EFD4FXFYﬃﬂUS8)<8
34EFﬃt<8bFK> kvTXFYD4E:=m4@:"ﬃYV<ZvﬃvC8AﬀFD8=Xvﬃ4'?><`>B Q[8V8ﬃ60<& vC6L8ﬃ:7<	38Y=A8YV:N638ﬃQ"kvﬃ6d>W6YD4@:"A/]634MS638bFK>
C
4E:8t<&YV:E6ﬃv@DC6Q[4MSj8ﬃ:P=A4E:	L6ﬃYD6S8S7:8a=C>L634FXd>RQﬁ
fYD86?>:E6,ﬂUS`>FnYD6d>W6Ye@8$ﬂUS8)ﬂUS`>:E6YD6?>6Ye@8Mo
]4FV=VM8FD8<v{V4E:N6!38ﬃ:N6FD8G6!?>Te>RS2 kv;>FnYﬃkv:QX>B3
J=W~yQyDW}5>3@0=y

ﬀFE
S@S
\@>
4
ﬀ[FD8M=A4MSZQ`FK>RX8	8ﬃ:N6(L8
FD8i<.4E:7:ZvC87G*\[c8C6hj[ L8-Q[4L8LﬃS	hS7:8uvC6S7<.8R=m4FVQX>d>W6Ye@8_<fS=A4+8I=+YD8ﬃ:N6&<8LﬃvC6!34.<fY S^
ﬃYD4E:  )i82+6!?>RYD6i<.8t>@=3ﬂUSfYﬃﬃYD6YD4@:"8.*\[ >Te@8;=	FK>QxSZYﬃd>:7=m8Lkv fv;=9
ZYD8:&; =C>FK=+S7FvC8H/ Q`>L6ﬃY<i<8
38;=m6ﬃYD4E:"OXFvC4?>W<`>{oﬁ8#Q[46L8ﬃ:N6YD8ﬃF^<8	=A8ﬃ636L8sVvC6!
4.<8_>=vC6ﬃv_<v{V4E:N6!kv	>Te@8;=8ﬃS`=C= <ﬃS	GFK>R<fS7:8
<fSHjc.FK>I3KJ
=IszML>=I >3@=y

ﬀNE
S@S7ﬁO4
8C6a8ﬃ: eAXcUQ76L8)3
J=W~yQyDW} >3@8=y

ﬀNE
S@S
\@>
4
oe: QX>36YK=+S7FnYD8ﬀFD8
rQ436ﬀ<8-Xkv&<8i=A4(ﬃvﬃFK>W6ﬃYD4E:M4Fwﬁ38ﬃevG8ﬃ:N6(L8&FD8_QX>d>VH<C6!38 
)
8C6.:&;P>Q[8V=Yﬃ_S7:8\VM4.<v;FnYﬃd>W6ﬃYD4E:
Q"kvH=+Yﬃ38b<8_=ﬃ>zQX>@=+YD6ﬃvt<8Qv;:vﬃ6(?>W6ﬃYD4E:<8sV=YK=1L4R^4E:7<8i8ﬃ: =A4E:E6L832.6L8b>YV<8Aﬀ4MSZePd>:N6aFK>$e@4FYD8
/]FK>]=C>L634FXd>RQﬁ
fYD8LﬂUS`>:E6YD6?>6Ye@8<88
ZvC6ﬃvL4FXv;:v{YD6kvi<8ﬃSZwﬁﬃS	krp>@=A8M6L8ﬃFVFD8ﬂUS8R<8he>BYK>W6ﬃYD4E:"
FnYD6
.4EFD4FXMYﬃﬂUS.8ﬀ+<8,36!ﬃS`=A6S	38Jkv;<ZYnVM8ﬃ:N6?>Y<38.ﬃSZXMS8TS"38l4MSk8;:7=m4'L80<.8,36!ﬃS`=A6S	38,
USfVYV<8{o
354  4 '91QP#SRTP?t*VUG*XW?/#SRX,BP /#&#&* *^#,YUZ [&(')$
^8?><7> Xvﬃ4@FD4FXMYﬃﬂUS8j4MS hj[ Oﬀ/34MS7:7< j8ﬃ:8C6(?>W6ﬃYV:ZX~[)><`>BAT836S7:.8\VvC6
.4.<8Q"
dcﬃYﬃﬂUS8
:4E:9<836!S7=m6ﬃYe@8~Q[4FS	tFK>ﬁQ"34AkQ[8;=m6ﬃYD4E:9<84ﬃSZwﬁﬃS	krp>@=A8Mo 8uXvﬃ4'?><`>B38M=A4MVQ[4A38<.8uQ`FnS"ﬃYD8TS	
vﬃFvTVM8ﬃ:N6)O!=rﬃKYXMS	38
ﬂ
o
ﬁ;ﬂ
T9ﬀ634MS">YﬃkvTVM8ﬃ:N6Vb>:fYQxSFK>Rw`FD8Tox>:E6L8ﬃ:7:8}vTVM8C636!YK=A8zb kvH=A8-Q76(YK=A8836
<Zv-Q`FK>@=vC80FnYV:Zv;>Y<L8TVM8ﬃ:N6j>So<8!ﬃS")<8_FK>4ﬃS	ﬃrp>=m8 vC6S<fYvC808C6d>M6d>YVFVFD8t836}YV:de@838TVM8ﬃ:N6Q"34FQ[4^
6YD4@:7:8ﬃFVFD8?/&FK>:r ﬃvﬂUS.8;:7=m8l=m8ﬃ:N6(?>FD8ﬀ<& v{VYﬃﬃYD4E:6oWeFVFD8ﬀ836 XFvﬃ:Zv?>FD8TVM8ﬃ:N6<fY<L8;=A6L8TVM8ﬃ:N6=A4E::8;=m6kvC8\/
S7:8 S7:fYD6kvhv;FD8;=A6!34E:fYﬃﬂUS.8i<.8hX@8L6ﬃYD4E:k<fS ﬃYXE:`>F
of]58C6L6L8 S:fYD6ﬃv8L6j=A4E:"36YD6ﬃSZvC8t<ES7:.8 vﬃFD8;=m6(L4E:ZYﬃﬂUS8
ﬁ;ﬂ 
b E
     	 
   ﬀ
 

A 	&

<& vTV=Yﬃ!YD4@: Q[8V8ﬃ636?>:E6j<8XFvﬃ:ZvL8jF% YnVQxS7FﬃﬃYD4E: vﬃFD8;=A6!34MVb>RXE:vﬃ6ﬃYﬃﬂUS8&8C6)<& S7:8vﬃFD8;=m6(L4E:ZYﬃﬂUS8i<8
ﬃv;=A8-Q76YD4@:P=9
7>ﬃXFvC8a<&>VQ`FnY2+78ﬀX<.8	:USfVuvﬃYﬃ38j8ﬃ6&<.8_6!d>:"kr vL8GFD8 YX@:`>F&ﬃvC6!34.<fY S"kv#e8!:S7:
VM4E:ZYD6L8TS	0<Ex>:7>Fc38Mo¢]8b<8d:fYD8ﬀ v-XN>WFD8{V8;:E60>RQfQ[8ﬃFvﬁS7:ZYD6ﬃvb<8I=A4E:N6(EFD8Aﬀ L836 /?kc.:7=9
L4E:fYﬃ38
FD8G<ZY vL8ﬃ:N6!}vﬃFvTVM8ﬃ:N6!j8C6S/eYﬃﬃS`>FnYﬃ38j8ﬃ:o6L8TVQﬁ,ﬃvC8ﬃF2FD8}Q	L4-+`Fﬃ,?>W<`>}XFvﬃ:ZvﬃvTo 8#XFvC4?>W<`>
=A4MVQ7638OvTXE>FD8TVM8ﬃ:N6AS7:8:S7:fYD6kv)<8=A4MVVb>:7<8l8C6<.836L4=
q
>RX@8j<85<4E:7:vﬃ8QX4MS	_S7:R6!d>YD6L8TVM8ﬃ:N6
YV:ZrQ4ﬃVb>W6ﬃYﬃﬂUS8SFD6ﬃvYD8TS	ﬀZQ[4FSZeW>:N6&>FVFD8
S"!ﬂUS& /RFK>438H=A4E:	L6ﬃYD6S6ﬃYD4E:k6!ﬃYV<fYnVM8ﬃ:"ﬃYD4E:7:8ﬃFVFD8t<& S7:&e@4^
FnSfVM8tFD4'!ﬂUS8\Q`FnS"ﬃYD8TS	Q	L4-+`FﬃJ34E:N6l<fYﬃkQ[4E:fYw`FD8To
|
4MS"lFD8vﬃFvTVM8ﬃ:N6.34E:N6.L8ﬃFnYvj>S$VM4c@8ﬃ:k<8
=
Rw`FD8j=A4N>B2ZYK>RS2Y4MS]<8A+fw"L8l4FQ76ﬃYﬃﬂUS8QX8ﬃVM8C6L6d>:N6OS7:o>@=
8TV=YV:8TVM8ﬃ:N6*?>zQxYV<80<.8,ﬃYXE:`>RS26o
 £
ﬂ
o
ﬁ;ﬂŁ
U~ Is|m~ﬁ>_z>

Is|@p~!IﬁI >

>1I @5zW}
J


8Q"YV:7=-YQX8<8rQ4E:`=A6ﬃYD4E:7:8TVM8ﬃ:N6<ZSd><`> XFvC4EFD4XMYﬃﬂUS8038-Q[4A38$SF% YV:N6L8?>=m6ﬃYD4E:R<&4@:7<8vﬃFD8;=^
6!34MVb>RX@:ZvC6YﬃﬂUS8GO6acUQxYﬃﬂUS.8{V8;:E6<.8/ﬂUS8ﬃFﬃﬂUS8+
C
/E
C
T>{e@8;=jFD8 
ZvC6ﬃvL4XFvﬃ:ZvTYD6ﬃv<fSOL4FS"^
34EFOQ[4FS	k=C>36L4FXd>RQﬁ
fYD8ﬀ 34E:7<8ﬀFD4=C>FnYﬃ38R8C6YV<8ﬃ:N6ﬃY2+78IFD8=eW>ﬃYK>W6YD4E:	R<8ﬁQ"L4FQ	YvC6ﬃv=vﬃFD8;=^
6!ﬃYﬃﬂUS8I8ﬃ6 Vb>RX@:ZvC6YﬃﬂUS8I8ﬃ: ﬃSZwﬁﬃS	krp>@=A8doJ.=
ZvTVb>6YﬃﬂUS8TVM8ﬃ:N6ﬀ_S: ﬃYXE:7>FG836Y8ﬃ:de@4zcFvB<`>:"kFD8
34MS"^634EFG8C6]FD8Y4@:7<8ﬃv fv;=
fYD8]>RS2<fY v38;:E6L8 YV:E6L8ﬃrp>@=A8O38;:7=m4@:N6!kvﬃ834E:N6 VM8SﬃvC8Y8;:
ﬃS	ﬃrp>=m8Q`>_S7:4ﬃcPL6
<TVM8j<&>@=3ﬂUSfYﬃﬃYD6YD4E:6o'x>W:N6L8ﬃ:7:8vTVM8C6L6!ﬃYK=A8Rbﬃv;=A8TQ6!YK=A8836AXFvﬃ:Zvd>FD8TVM8ﬃ:N6<Zv+^
Q`FK>@=vC8M8ﬃ:FnYXE:8M<	34MYD6L8M8C6)d> r kvﬂUS8ﬃ:`=A8b=m8ﬃ:N6(?>FD8R=A4E:<fYD6YD4E::8RFK> Q"34FrQ4E:7<8TS	t<& YV:de@836YXN>W6ﬃYD4E:
Vb>B2YnVb>FD8t>YV:"ﬃY&ﬂUS8aFK>Kﬃv34EFnS6YD4@:v<.8l4Fw 
8C6!OeUYﬃYw7FD8Tofj>j832.8TVQ`FD8AﬀZS7:8_>W:N6L8ﬃ:7:8 wX>'!38r ﬃv+^
ﬂUS8ﬃ:`=A80O
ﬁﬃS@S

C
TqQ[8VM8C636!?>:S7:8Q"L4FrQ4@:7<8TS	<8Q"L4AkQ[8;=A6YD4@:	<8Q`FnS"ﬃYD8TS	 VH<C6!38VR>Yﬃ:8
<ZvC6L8;=A6L8d>)ﬂUS.8&<854Fw 
8C6!<8G6d>YVFVFD80ﬃSZQ¡vYD8TS	38S/)ﬂUS8ﬃFﬃﬂUS85<Zv;=-YnV <ﬃ6(L8ﬀ@F%h8I=C>@=+YD6ﬃv)<8&FK>ﬃvC6!34^
<fY S"ﬃYD4E: vC6?>:N60=A4E:<fYD6YD4E::ZvC8uQX>B0FK>k<fYnVM8ﬃ:"ﬃYD4E:9<88kv 78;=m638TS	i<8-e>W:N60FK>YFD4E:ZXMS8TS	t<E4E:<8Mo
N F%h4FQfQ[4ﬃvAﬀ>S <8ﬃF /B<.8
ﬁ

C
ﬀFK>ﬃv34EFnS6YD4@: >6L6L8TYV:7<?>PFD8]=A8ﬃ:N6ﬃYnVH<C6!L8 Vb>RYﬃ_4@: Q[8d<	d>P8;:
  	 
    


2	
 ﬁﬃﬂ@ﬂ
bHE
  
=C>RQX>@=+YD6kv_<8~Q¡vﬃ:ZvC6!d>W6YD4@:qoQ8=
4MY 2o<8FK>=r ﬃvﬂUS8ﬃ:`=A8K YnVQ[4A38	<4E:7= ﬃSfYeW>:N6&FD8=C>?>@=A6
<38_<8
>RQfQ7FnYK=ﬃ>6YD4E:"*L8;=
8?=
ZvC8To
2>i<ZvC6L8;=A6?>RwfYVFnYD6ﬃvl<&S:836!ﬃS`=A6S	38)<Zv-Q[8ﬃ:7<b<8034E:b=A4E:E6!?>L638j<fYvﬃFD8;=m6(YﬃﬂUS.8l8C6Vb>RX@:ZvC6YﬃﬂUS8)>Te@8;=
34E: 8ﬃ:deY<L4@:7:8TVM8ﬃ:N6ﬀ<.8?d>B6d>YVFVFD8QX>L?>zQfQ[436/9FK>BFD4E:ZXFS8TS	M<E4E:<8v<`>W:"MFD8 V=YVFnYD8TS 34E:<Zv
8C60<8?> rQ4ﬃVM8b>RQZQX>L8ﬃ:N638438;FK>6Ye@8TVM8ﬃ:N6A/kFK> XFvC4MVvC6!ﬃYD8M<Ex>@=3ﬂUSZYﬃYD6ﬃYD4E:qoe:8- [8ﬃ6ﬀFK>kvTQX4E:"38
<& S7:&V=YVFnYD8TSY836)=A4E:7<fYD6ﬃYD4E:7:ZvC8i:4E:?38TS7FD8TVM8ﬃ:N6QX>B,L8Q"L4FQ	YvC6ﬃvvﬃFD8;=m6(YﬃﬂUS.88ﬃ6OVR>RXE:ZvC6YﬃﬂdS8
O£QX8ﬃV=YD6L6ﬃYeYD6ﬃvAﬀ=A4E:7<fS7=m6ﬃYeYD6ﬃvAﬀKQX8ﬃVv;>RwxYVFnYD6kvWT9ﬀKVb>Yﬃuv-XN>WFD8{V8;:E6uQX>BD38QX>B?>VH<C6(L8M<8?SX@4^
ﬃYD6ﬃv O£v;=C>L6^6@cUQX8M<8
`>RS6L8TS	!ﬀsFD4E:ZXMS8TS	<8b=A4(ﬃvﬃFK>W6YD4@:[To 
G:8ueW>ﬃYK>W6YD4@:9<8R=A8\QX>d>VH<C6!38
8ﬃ:N6!38_<8TS2
C
4E:8}eW>ﬁYV:7<fSZY<L8sS7:87ﬃv 7832ZYD4E:&Q	L4FQ[4'L6YD4@:7:8ﬃFVFD8a>SB=m4@:N6!d>'36L8AﬀX=A8 ﬂUSfYqQ[8VM8C6G<8
<ZvC6L8;=A6L8l634MS"l6@cUQX8l<&+
ZvC6ﬃvL4FXv;:v{YD6kvj=m4FV=VM8t<8l8ﬃQ`>@=A8eYV<8ﬀ<8)=
`>:ZX@8TVM8ﬃ:N6!l<8 rp>@=+Y2<
XFvC4EFD4FXFYﬃﬂUS8^4MS	<8=A4E:<fSfYD6L88ﬃ:~Vb>6ﬃvYK>SP20<fYe@8To 8XFvC4d><`>¢QX8ﬃVM8C6<8V8ﬃS	38FD86L8TVQﬁ
<86!?>
8C6t>FVFD8k^%38C6L4MS	<8MF%YnVuQxS7FﬃﬃYD4E:P8;: Q`FnS	t<84L4@:>RVQ`FnYD6S<8Mo *YV:	Y%ﬀ=m4FVQ76L8	6L8ﬃ:USJ<8MFK>
=A4E:7:`>RYﬃd>:7=m8
= [A~!WU~
<8aFK>QX8ﬃV=YD6L6ﬃYeYD6ﬃvt<fStVYVFnYD8{SEﬀF% vC6ﬃS7<87ﬂUS`>:N6ﬃYD6?>W6ﬃYe@80<.8OeW>YK>6YD4E:"l<fS
ﬃYXE:`>Fﬀ8ﬃ:LrQ4E:`=A6YD4@:Z<fSZ6L8TVQ"=Q[8ﬃVM8C6b<E836YnVM8MFK> Q"L4rQ4E:7<8TS	R<fS ﬃv 78;=A6L8TS	{oe:Z8- [8ﬃ6ﬀFK>
Q[8VYD6L6YeUYD6ﬃv}vﬃFD8;=A6!YﬃﬂdS8G<Zv;=1YeW>:N65FK>_=C>RQX>@=+YD6kvG<& S7: VYVFnYD8{S /_=A4E:<fSfY<L8&F% vﬃ:8ﬃXMYD8Aﬀ@FK>eYD638!38G<8
Q"34FQX>RXN>6YD4E:B<ES7:.84E:7<8<7>:"t=A8<8d:ZYD8$38?>YV:de@838TVM8ﬃ:N6:Q"34FQ[436YD4E::8ﬃFVFD8 /O?>k=A4E:	L6d>:N638
<fYvﬃFD8;=A6!YﬃﬂdS8Mof]/836Q	ﬃv;=+YﬃﬃvTVM8ﬃ:N6l=A8C6L638heYD6L8!38 ﬂUS.8hQ[8VM8C6l<8VM8ﬃS	38FD8hj[QX4MS	l836YnVM8
FK>~Q"L4rQ4E:7<8TS	

<& S7:8#YV:E6L8ﬃrp>@=A8\QX>jFK>KL8ﬃFK>W6ﬃYD4E: 7


	
 
O
ﬂ
o
ﬁ
T
4


:

8L6FK>eYD6L8!385<8 Q	L4FQX>zXN>W6YD4@:0<.8ﬀF%h4E:7<85<`>:"¢S7:#V=YVFnYD8TSt<& YV:7<fYK=A8<8 ﬃv-r ?>=m6ﬃYD4E:

	 

8C6
	
836)FD8i638{VuQﬁOV=YﬃQX>BjF%4E:<8 Q[4MS	l8T [8;=A6S8OS7:]6!d>	
8C6j>FVFD8k^%L8C634MS	 
S"!ﬂUS&>S ﬃv 78;=A6L8TS	{o
]4@:N6! EFvQX>S7:.8 S7:fYD6ﬃvi=m8ﬃ:N6(?>FD8Q[8ﬃVM8C6L6?>W:N6FK>seYﬃﬃS`>WFnYﬃ?>6YD4E:R8;:Y638TVQﬁ*ﬃvC8ﬃF<8vH=
4.ﬃS`=p^
=A8ﬃYr  XFvﬃ:ZvﬃvaFD4!a<fSu<Zv-Q`FK>@=A8TVM8ﬃ:N60<8YF%>:N638;::8Y>Su<8!S	_<8IFK>o=-Yw7FD8ﬀFD8Okc36@<TVM8 hj_[
Q[8V8ﬃ6I>YV:"ﬃYj<8L8-Q"L4+<fSfY<L8tS:PQ"L4 +`FOe@8L6ﬃYK=C>Fj=A4E:N6YV:dS <8BF% YV:N6L8ﬃ:"ﬃYD6kvo<fS=
`>VuQ ﬃvC6(L4.<fYr ^
r£S"kvAﬀ38ﬃ:"38{YX@:`>:N6OﬃS	YFK> 36!S7=m6ﬃS	L8 YV:N638d:8 O£XFvC4MVvC6(YD8T	<fS 34EF034E:7<Zv9=A4MV=VM8PF%YVFVFnS	L6(L8oFK>
KYXMS	38
ﬂ
o
ﬁ 
o
_
ﬂ
o
ﬁ }Ł

!P>

syﬃ>z2{ =E| &m}.~U~ @p~!I
J
 
    
7W}.)y<=zW}I >GzW} y<=
 

}@}1@

G
>A9I > !

    C
r F)832ZYﬃ3638tS7:.8 X'?>:7<.8 e>BYvC6ﬃvP<8 XFvC4?>W<`>I=A4MV=V8d=+YK>S2 <4E:N6IFD8=Q"ﬃYV:`=+YQX>S2rp>Rw"YK=C>:E6
34E:N6<&8C4FQﬁ
dcﬃYK=C>F)US	ke@8-c dc36L8TVvr :`=o0Oﬀ8".rﬀ 
$.*tT9ﬀ B>F&8C4Ad=+YD8ﬃ:`=A8 O%USB<ﬃ<8Tb8C6 E8;:U^
347N4rQ6l>BL8YO
]>:`>W<`>NToﬁN F%h82=m8-Q76ﬃYD4E:o<8 ?>W<`>V~S7FD6ﬃYr ﬃvﬂUS8ﬃ:N6ﬃYD8ﬃFﬃl8ﬃ:B=m4FS	&<8_<Zv-e@8ﬃFD4FQfQ[8+^
ﬁ;ﬂ9 
b E
     	 
   ﬀ
 

A 	&

VM8ﬃ:N6ﬀFD8XFvC4d><`>rQ4E:`=A6ﬃYD4E:7:8ﬃ:N66L4MS"ﬃSfYeW>:N6bFD8&VHDTVM8&Q"ﬃYV:`=+YQ[8o8C6=QX8{Se@8ﬃ:N6DC6!38B=mFK>'!kv
8ﬃ:o<8TS2$Xd>:7<8Orp>V=YVFVFD8:7.FD8,d><`>OXFvC4EFD4FXFYﬃﬂUS8l<87Sﬃrp>@=A8Aﬀ"ﬂUSfYqQ[8V8ﬃ636L8ﬃ:N6j<8 34E:<8G<8
ﬃS	ﬃrp>=m8FnYw"38ﬀ8C6ﬀFD8_XFvC4d><`> <.8rQ4d>RX@8G<4@:N6ﬀ+>RS V4MYV:" S7:8&<8>:E6L8ﬃ:7:85836YV:"kvkvC8&<`>W:"
S7:$QxSfYD6To
E8;FD4@: FK>9=A4E:B+ZXMS	?>6YD4E:u8C6FD8k6acUQ[8]<&>:N638ﬃ:7:8 S6YVFnYﬃkvC8AﬀFD8?><7>~XFvC4EFD4FXFYﬃﬂUS8I4 Q38$S7: FK>ﬃX8
v-e@8ﬃ:N6?>RYVF<&>RQfQ`FnYK=C>W6ﬃYD4E:"ﬀX<fS XFvﬃ:fYD8=+YeYVFN/IF%>?=
ZvC4EFD4FXFYD8ﬀ8ﬃ: QX>d>:E6\Q`>FK>Dﬃv-rQ8;=A6YD4E:P<8&4MSU^
ePd>RX@8ﬀ<&x>BL6{o.e: XFvC4FQ"
dcﬃYﬃﬂUS8AﬀNF% S6YVFnYﬃd>W6ﬃYD4E:b<&>:N638;::8wX>'!38r ﬃvﬂUS8ﬃ:`=A8 Q[8VM8C6ﬀ<834E:7<8
FK>Xvﬃ4FVvC6!YD8)<fS34MS"^634EFQ[4FS	<8_Q"L4FrQ4@:7<8TS	<& YV:de@836YXN>W6ﬃYD4E:Q[4FSZeW>:N6>W636L8TYV:7<	38:Q`FnS"ﬃYD8TS	
VH<C6!38{ozl>:"=A8l=A4E:N6L832.638AﬀFK>G638;=9
:fYﬃﬂUS8hj_[ 4F ML8l>YV:"ﬃY+<8l:4FVsw"L8TS"38>RQfQ`FnYK=C>W6ﬃYD4E:"=A4MV=V8
QX>R832.8TVQ`FD8oFK>FD4=C>FnYﬃd>W6ﬃYD4E: <& S7:$6L4FYD6L4=
8TS2 ﬀFK> 36!?>6YXd>RQﬁ
fYD8AﬀFK><ZvC6L8;=A6YD4@: <8P:`>RQfQX8
Qﬁ
	kv;>W6YﬃﬂUS.84MS 8;:7=m4'L8vF% vC6ﬃS7<8v<8&rQ4E:<"RFK>@=+S"36!38ﬀ<8$Q"L4-+7FﬃR<.8?YeY2<38ﬀ<.8&rp>YVFVFD8	8C6M<8
=C>{eYD6kvToM.>D?>zQxYV<fYD6ﬃva<&h832Q`FD4MYD6d>W6YD4E:]8C6FD8}Q[8ﬃrQ4'Vb>:7=m8)4Fw6L8ﬃ:US8G4@:N6:rp>RYD6&<fS hj_[ S7: YV:"^
6!ﬃSfVM8ﬃ:N66!@< Q"ﬃYﬃﬃv<8-QxSZYﬃFK>+`:Y<8l>:7:vﬃ8
gWS
8C6FK>kX@8TVM8ﬃ:N6=A4MVVM8?=+YK>FnYﬃkv)<`>:"FD8ﬀ>:7:ZvC8
f@S
ﬀ.:4@6?>RV=VM8ﬃ:N6\/M<8?+`:"j<8 XFvﬃ:fYD8a=+YeYVFs8C6)<Ex>d=
ZvC4EFD4FXMYD8Mo
354  4 N R   0P3(.P ,QP/# UG*2( UG/#G#^*2(
8=VM4.<.8b<Ex>@=3ﬂUSZYﬃYD6ﬃYD4E:98ﬃ: ﬃv 7832ZYD4E:98360FD8=VM4.<.8bFD8Q`FnS	a=A4MS?>V=V8;:E6 S6ﬃYVFnYﬃkvM<`>:"0FD8
>RQfQ7FnYK=ﬃ>6YD4E:"XFvC4d><`>ﬀ7='h8L6v-XN>WFD8{V8;:E6j=A8;FnSZY L8C6L8ﬃ:US Q[4FS	):4Al6!d>{eW>S2Y8ﬃ: 9>RS	YD6d>:fYD8Mo
N8ﬃFD4E:tFK>XFvC4MVvC6!ﬃYD8<fSa=A4MSZQ7FD8vTVM8C6L638{Sk^%ﬃv;=A8-Q76L8TS	ﬀC=A8_V4.<85<&>@=3ﬂUSfYﬃﬃYD6YD4E:\QX8ﬃVM8C62<8Xv;:v38
<8TS2Y6@cdQ[8l<8hQ"L4 +`FﬃTofl>:"lFD8t=C>'ﬀ4
]FK>	<fYﬃ36d>:`=A8i8ﬃ:N6(L8tFD8<8TS2]>:E6L8ﬃ:7:8836)=A4E:"38ﬃevﬃ8Aﬀ+FD8
<Zv-Q`FK>@=A8TVM8ﬃ:N6t<fSu=A4MSQ`FD8v{V8ﬃ636L8TS	^%ﬃv;=A8TQ6L8TS	ﬀ¡QX> QX>'0<Ex>{eW>:7=m8TVM8ﬃ:N6tFD8RFD4E:ZXv<8bFK>]FnYXE:8M<8
VM8ﬃS	L8Aﬀ=A4E:7<fSfYD6/oFK> rQ4'Vb>W6ﬃYD4E:u<ES7: Q"34-+`F<8Oﬃv 7832ZYD4@:w<ZYD6 /

 >3@i|?I1@6=I @
O!=ro6 YXFS	L8
ﬂ
o
ﬁHg
Tpo^4'!ﬂUS8lFK><ZYﬃL6d>:`=A88ﬃ:N6(L8lFD8>:N6L8ﬃ:7:.8836Q	L4FX38ﬃYe@8TVM8ﬃ:N6>RSZXMVM8ﬃ:N6kvﬃ8Aﬀ 34MYD68;:+27>:N6
S7:8	>W:N6L8ﬃ:7:8734MYD60kcVuvﬃ6(YﬃﬂUS.8{V8;:E6)<8QX>36)8C6G<&>S6!38_<ES7: Q[4FYV:N6&=A4MV=V~S:wO


~
I
 
~!z

lW~ I @
4FS :0T1ﬀ.4E:k4Fw76YD8ﬃ:N6j>FD4!S7:$Q"L4-+7F/

 >3@ =WA~=

yﬃ>
O!=ro KYXMS	38
ﬂ
o
ﬁ
yNTpo
_
ﬂ
o
ﬁHg Ł
U~ Is|m~ﬁ>Jz>

W

='@p~!I z2{ }I !=EzA=W!!=
u
>ﬂ 
 >3@M|?I1@6=I @ 
	
$

>3@@ >A}.



 $d|9>aQ@ >A}.


>b|?W}syﬃ> $

>3@@ >A}.

 $d|9>aQ@ >A}.L>1@)z$asy<=E| $:"=W}"=Mz2{ ==Is|9>

>1I @yﬃ>yDI+Pz>
y<= y ~D'I >Jz>

>U}.>
)
= LA}"!@6=p7U~ @p~!I z> @p!=E|9>I $1I
1
>o}I !=EzA=W!=
~
>
O
'@ I+&m}{ }I
zW~l}>A}. 7Is|@p} >myA=pM"=W!=
 @|?
~
>5}I >pﬁ>A

yﬃ> U}.5yﬃ>5!=EzA=W!!=
u
>.=yDW &m}{ }I >~ I @ >A

=E|9>
y ~ I $=W~Q>0y<=W~>t}I > U~D'IQ='@p}.> CW}ty<=

W

>	z2{ }I >0y ~D'I >azWdW~ @ >
   
yQyﬃ>1Isz>A
 @EEC
  	 
    


2	
 ﬁﬃﬂEg
bHE
  
_
ﬂ
o
ﬁ
y
Ł
U~ Is|m~ﬁ>uz>

W

='@p~!Icz2{ }I =EzA=W!!=
~
>  
 >3@ =WU~=

yﬃ> 
	
$

>3@@ >A}.



 $d|9>aQ@ >A}.

s
>a|?W}syﬃ>$

>3@@ >A}.

 $d|9>aQ@ >A}.7>1@*>W"=E| $[Ld>U~ '>

>1I @5z>"=W1@.>3@z2{ =W}	@p>
z2{ }I7W~ I @ﬀ|?
u
}I "=W"=	z2{ ==Is|9>

>1I @yﬃ>_yDI+]z>ay<=Iy ~D'I >	z>

>U}.>
^
=ZLA}"!@6=p7U~ @p~!I
z>@p!=E|9>I $1I
1
>o}I-!=EzA=W!=
~
>   zWLW~ @ >

j
= [>

~
1
>oy ~D'I >o~ IszW~'&m} >Py3{ $ Wy }	@p~!I z>
y3{ $d|=W1@ >

>1I @>1I @p>yﬃ>iz>A}"!D=I @ >1IﬁI >

y<=Rz>A}"!~
1
>t|?WU>W7Isz My3{ $myDW~D'I >

>1I @z>y<= CW}.d|9>
7Is|@p} >myQyﬃ> >3@5y<=kz>A9I`~
1
>t~ IszW~'&m} >ty3{ >1I

Is|9>

>1I @5z>ay3{ ~ I @ >A

=E|9>ty ~ I $=W~Q>
   
yQyﬃ>1Isz>A
 @EEC
l>:"FD8<8TS2Y=C>'ﬀNF%>VQ`FnYD6ﬃS7<8&<fSOYX@:`>F kvﬃ6(L4.<ZY  S"kvG836VM8ﬃS	kvﬃ8:Q7FnS"ﬃYD8{S rQ4FYﬃ_QX> S:fYD6ﬃv
<8638{VuQﬁ8ﬃ:S: QX4MYV:N6^<4E:7:ZvMo8 ﬃvﬃS7FD6?>6^<8=
`>ﬂUS8AVM8SL8836>RQZQ[8ﬃFv
$d| 	=I @p~yQyDI
4MS
=

syﬃ>
o
8ﬃ:"38TVsw`FD8G<8=m8_vH=
`>W:N6YVFVFD4E:	=A4E:	L6ﬃYD6S8S:8
@p!=E|9>
Q[4FS	 S7:ﬁQ[4MYV:N6<&>@=3ﬂUSfYﬃﬃYD6YD4E:b<.4E:7:ZvMoP^8
ﬃvﬃS7FD6d>W6k<&S:8w=C>VQX>RX@:8 hj[ =A4E:"ﬃYﬃ36L8ﬃ:N6v>FD4!k8ﬃ:S:8538;=A6YD4E: 38TX'L4MSZQ`>:N6vF%h8ﬃ:"38TVsw`FD8
<8&6!?>=m8:Q[4MS\rQ4V8S7:
!=EzA=W!!=
u
>
<4E:E6iFK>I<fY I=+S7FD6kv	<&YV:E6L8ﬃQ"kvC6?>W6ﬃYD4E:ﬃvﬃYV<8	<`>:"FK>
=A4MVQ`FD832ZYD6kv)<8_Qﬁ
v;:.4MVH<ﬃ:8<8&<fY S"ﬃYD4E:=YV:N6L8ﬃe8;:7>:N65FD4<8&FK> Q	L4FQX>zXN>W6YD4@:b<8&F%h4E:7<.8&<`>W:"
FD8VYVFnYD8{S6o
]58-Q[8ﬃ:7<`>:N6ﬀHFK>OQ"kv38ﬃ:`=A8ﬀ<8*YX@:`>W6SL8 
McUQ[8ﬃw[4@FnYﬃﬂUS84FS	FnYV:vH>RY<L8 S<86L8ﬃFﬃ ?><`>BﬃXd>V=VM8
L8ﬃ:"38TYXE:84ﬃS	tFD8\Q"34FQ"ﬃYvﬃ6kv\Qﬁ
dcﬃYﬃﬂUS8i<fS V=YVFnYD8TS L4@:7<Zvb>YV:"ﬃY ﬂUS84S0FK>kFD4.=ﬃ>WFnYﬃ?>6YD4E:o8C6tFK>
XFvC4MVvC6(YD8&<8<fY  S	L8TS	!Tox]4FV=VM8FD8hVM4E:E6!L8FK>KYXMS	L8
ﬂ
o
ﬁHg
ﬀUS:8 YV:E6L8ﬃrp>@=A8&FnYV:Zv;>Y<L8>RQfQX>d>

6
34MS"YFK> rQ4ﬃVM8B<&S:8JFnYX@:8B<	L4MYD638B<`>:"YFD89=ﬃ>Y<& S7: Q"34-+`F0/u4F Q38C6]=A4E:	L6d>:N6ﬀ>FD4'OﬂUS& S7:
ﬃv 78;=A6L8TS	uQX4E:`=A6S8ﬃFc FK>RYﬃ38 S7:8]6!d>@=A8?
dcdQ[8ﬃw[4EFnYﬃﬂdS8v<4@:N6RFD8 L4FV=VM8C6YV:<fYﬃﬂUS8]FK> QX4AﬃYD6YD4E:
<fSFkv8H=A638{SL34MS		FK> ﬃS	ﬃrp>=m8Mo YV:`=mFnYV:`>RYﬃL4@:u<8sw"d>:`=
8	<8YF% 
dcdQ[8ﬃw[4EFD8I836 ﬂUS`>:N6 /o8ﬃFVFD8
<fY<38H=A638{V8;:E6.L8ﬃFnYvC8/FK>uQX8ﬃV=YD6L6ﬃYeYD6ﬃv$L8ﬃFK>W6ﬃYe@8i<fS&V=YVFnYD8TSqo
4!ﬂUS.8_FK>b=A4E:B+ZXMS	?>6YD4E:v<ZSP638!?>RYV: YV:N638d<fYD6l6L4MS638#QX4A!YwfYVFnYD6ﬃv0<&h82+6!?>=m6ﬃYD4E:v<& v;=
`>:N6ﬃYVFVFD4E:"
Q[4MS=S7:8v=C>?>@=A6kvﬃYﬃd>W6YD4E: v;FD8;=A6!34MVb>RX@:ZvC6YﬃﬂUS8b8ﬃ:ZFK>zw[4?>6L4MY<38ﬀFD8~QX>B?>VH<C6(L8<ZYv;FD8;=A6!ﬃYﬃﬂUS8
<fStV=YVFnYD8TS?L4@:7<ZvsQX8{Se@8ﬃ:N6,DC6(L8_<ZvC6L8ﬃV=YV:Zv&>RStVM4zc8;:o<.8}Q"L4 +`Fﬃh]  j o]4FV=VM8aF%YVFVFnS"36(L80FK>
KYXMS	38
ﬂ
o
ﬁ
y"ﬀFD8 ?>W<`>ﬃX'?>V=V8#/4F  38C6AeW>YK>zw`FD8)>S634Yﬃ38ﬃ:N6F% YV<8ﬃ:N6Y2+X=C>W6ﬃYD4E:	<8GF%h4E:7<8)<fY<38H=A638
8ﬃ:N6!38tF% vTVM8C6L638{S8C6lFD8$ﬃv;=A8-Q76L8TS	ﬀ.FD8ﬀ4E:7<8.ﬃv fv;=
fYD8ﬀ8C6.kvTr d>@=A6ﬃvC8To"US	lF%4F Q38C6l<.8tFK>  YXFS	L8
ﬂ
o
ﬁ
y"ﬀXFK>=Q"38TV=Y2<L8_FnYXE:8sYV:7<fYﬃﬂUS.8	F% vTe4EFnS6YD4@:o<8	F% v;=C>L638TVM8ﬃ:N6)8ﬃ:N6!38	FD8G<8TS2B>:N6L8ﬃ:7:.8	O4E:<8
<fY<38H=A638WT9ﬀFK>9<8TS2ZY2<TVM8]=A4!38ﬃQX4E:7</9F% vﬃFD4MYXE:.8{V8;:E6	<8]FK> 34MS	d=m8 Q[4E:`=A6ﬃS8ﬃFVFD8k8C6MFK>9<.8L:fY2<L8
YV:7<fYﬃﬂdS8MF%8ﬃ:ZrQ4@:`=A8{V8;:E6i<8RF%YV:E6L8ﬃrp>@=A8	FnYV:Zv;>Y<38oOQ4E:7<8kv fv;=9
ZYD8&8C6ﬃv-r ?>=m6kvC8UTpo 2> Q[8ﬃ:N6L8M<8
ﬁ;ﬂ
yﬁb E
     	 
   ﬀ
 

A 	&

F%h4E:7<85<fY<38H=A638ﬀC=m4FV=VM85FK>j=A4MS	kwxS	38<.8 
dcUQ[8ﬃwX4EFD8 Q	L4.<fSZYD6L8qQX>FD84E:7<8 kvZvH=
fYD8ﬀ+Q[8ﬃVM8C6
<8a=C>FK=+S7FD8jFK>~eYD63838t<8 Q"L4FQ`>RXN>W6ﬃYD4E:]<80F%h4E:7<80<`>W:"jFD8V=YVFnYD8TSk8C6j<4E:`=d>uQ[8VYD6L6YeUYD6ﬃvMoe:
8- s8C6ﬀQﬃYF%4E:J=A4E:"ﬃYV<B<L8uS:<ZY  S"38TS	\QX4E:`=A6S8ﬃF4FS9FnYV:Zv;>Y<L8_8ﬃ:ZrQ4MSfY / S7:.8Q"34FrQ4E:7<8TS	

ﬀ<`>W:"
S7:HVb>6ﬃvYK>S5
4FVM4FX-<ﬃ:8Y<& YV:7<fYK=A8

ﬀFD8Y638TVQﬁ~V=Yﬃ#QX>BF%h4E:7<.8 Q[4MS	>FVFD8_<8kF% v{V8ﬃ636L8TS		>S
ﬃv;=A8-Q76L8TS	)>zQ"@<Jkv 7832ZYD4E: ﬃS	)F% YV:N6L8krp>@=A8  vH=1ﬃYD6 7
	
  

  



O
ﬂ
o E@T
4

 
836F% v;=ﬃ>BL6L8TVM8ﬃ:N6<8>:N6L8ﬃ:7:.8>RSsQX4MYV:N6=A8ﬃ:N6!d>FE8C6

	
 :

836FK>OeYD6L8!38ﬀ<.8Q"34FQX>RXN>6YD4E:
<8JF%h4E:7<89<`>:	 S7:CV=YVFnYD8TS <EYV:7<ZYK=m8B<8 ﬃv-r ?>=m6ﬃYD4E:

	  

oli>:	kFD8J=C>'Y4FS
 

ﬀ S7:
<Zv-e@8ﬃFD4FQfQX8{V8;:E6jFnYnV=YD6kv0>RS$Q	L8TV=YD8l4d<L80<.4E:7:8 7
	 
 

 

O
ﬂ
ox\ET
8J?><`>BﬃXd>V=VM8V8ﬃS	d>:N6FD8l6L8TVQﬁ<.8,ﬃv-Q[4@:"38j8ﬃ:urQ4E:`=A6YD4E:<8)F% v;=C>L638{V8;:E6<85>:N638;::8ﬀ
FD8M=A4+8I=+YD8ﬃ:N6&<fY<38H=A638{S<8w"?>:7=9
.8>'kcVQ7634@6YﬃﬂUS.8&<8$
dcUQ[8kw[4EFD8Q[8V8ﬃ6<8M=C>FK=+S7FD8&FK>
eYD638!38t<8 Q"34FQX>RXN>6YD4E:Y8ﬃ6j<4E:`=FK>~Q[8V=YD636YeYD6kv38;FK>6Ye@8i<ZS V=YVFnYD8TS]=A4E:"ﬃYV<Zvkvdo
354  4 	17%#P ,.* *^#ﬀ,( UG*2( U)/#G#^*2( *, %?:?'ﬃP
Rs%,QP/#&( ' % %! &1QP ,.%#SP*
*Z+`:<& YV<8ﬃ:N6Y2+8i8ﬃ: Q"L4rQ4E:7<8TS	tF%4ﬃYXMYV:8M<8)ﬃYXE:7>W6S	38$?><`>Bt4Fwﬁ38ﬃevﬃ8SaFD8t<4E:U^
:ZvC8QX4EFK>YnVuvﬃ6(YﬃﬂUS.87.ra[^]n8ﬃ: wX>:<8u]n8C6 ﬀ2FD80<.4E:7:ZvC8 \j_[ 4E:E6vC6ﬃvI>@=3ﬂUSfYﬃ38/
 ES@S

C
8C6
f@SS

C
ﬀ<.4MVb>YV:8\Q"34=
8t<8MFK> wX>:7<8ﬁj 8C6t<8RFK> wX>W:7<8Doqj4FS	0=
`>ﬂUS8ﬃYD638ﬀ
Q`FnS"ﬃYD8TS	! Q"34-+`Fﬃhj_[4E:N6 vC6ﬃv/kvH>WFnYﬃﬃv58ﬃ: VM4+<8/ﬃv 7832ZYD4E: /a4F Q38C6=m4@:"36?>:N6ﬀFD8FD4E:X<.8iFnYX@:8
<8VM8SL8R<.8=Q7FnS"ﬃYD8{St=A8ﬃ:N6?>YV:.8<8=VH<C6!38ﬀYV:N63838;=m6d>:N6FD8836!ﬃS`=A6S	38\XFvC4EFD4FXMYﬃﬂUS.8&<&YV:U^
6ﬃv
Dﬃ6To"2> KYXMS	38
ﬂ
o
ﬁﬃf
YVFVFnS"36!38t<8TS2?><`>BﬃXd>V=VM8:4E:]6(?>YD6kvﬀ.8ﬃ:	38-XMYﬃ36!ﬃvQ[4MS	)FD8hQ"L8TV=YD8
ﬃYD6L8t=C>d>@=A6ﬃvYﬃkv:QX>S7: +`FD4@:k<4EFvYD6ﬃYﬃﬂUS8$
.4Y
C
4E:N6d>F L8;=A4MSZe@8L6<& S7:8hv-QX>RYﬃ38TS	l=1L4MYﬃ!d>:N638<8
<Zv-Q @6!vﬃ4@FnYD8;:	0O d>Rw`FD80=A4E:N6ﬃYV:8ﬃ:N6?>WFE38;=8C6?+`:[To
 YV:N6L8ﬃQ	ﬃvC6?>W6ﬃYD4E:]<.8_=A8)>@=3ﬂUSfYﬃﬃYD6YD4@:"l:Zv;=A8!ﬃYD6L8Aﬀ>S$Q"ﬃv;>FK>zw`FD8AﬀZS:87kvYD80<.806!d>YD6L8TVM8ﬃ:N6!j>RQ^
Q"34FQ"Yvﬀ.<.836ﬃYV:Zvl:4@6?>RV=VM8ﬃ:N6?/M>VuQ`FnY2+78FD80=A4E:N6(?>'36388C6Z/ L8-Q"L4+<fSfY<L8tFK>sXvﬃ4FVvC6!YD8&8327>@=A638
<fS96L8(?>YV:qo6]8i<fYe@8!L8&4FQ¡v?>6YD4E:"ﬀs>R s8;=A6?>W:N6t=
`>'ﬂUS.86(?>@=A8uYV:7<Zv-Q[8ﬃ:7<`>VVM8ﬃ:N6ﬀ[4E:N6\vC6ﬃv8-r ^
rQ8;=A6SZvC8ﬀ>RS `[  >SV4zc@8ﬃ:b<fSIFD4FXMYK=+YD8ﬃF
 
<.4E:N6:4MS":4MS"_Q"L4FQX4A34E:"<8:QX>?=A4MSY<
FD8Q"ﬃYV:`=+YQX>FD8vﬃ6d>RQ[8To
2>9=
`>ﬁﬀ :.8k<8k6!d>YD6L8TVM8ﬃ:N6	=A4MV=VM8ﬃ:`=A8QX>FD8C38-Q¡v?>RX@8Y<8]F%4'YXMYV:8I<8	6L8TVQﬁ>{e@8;=IFD8 QxYK=
<& vTV=Yﬃ!YD4@:qo>:N638;::8 38ﬃYD6S`>:E6\/KﬂdS8ﬃFﬃﬂUS8j=A8ﬃ:N6ﬃYnVH<C6!L8ﬀ>Sk<8!S	l<fS 34EFO8ﬃ:N6!38Ea8C6j\=+V
<`>:	bFD8B=C>'Q"ﬃv38ﬃ:N6AT9ﬀAYVFj=m4@:deYD8ﬃ:N6R<8L8;=C>FnYw"38MF%4ﬃYXMYV:8v<8R6L8TVQ" /F% YV:"36?>:E6R4 
$F%h4E:7<8
vTV=Yﬃ38G>W6L638{YV:E6FK>8ﬃS	ﬃrp>=m8MoMj>Bﬀ>RYVFVFD8{Sﬀ@=A4E:N6(?>Y<38{V8;:E65>S2kc36@<TVM84kwxYD6?>RS2ﬂdSfYxw¡vﬃ:Zv +X=+YD8;:E6
<8j=A4E:7<fYD6ﬃYD4E:"<&>@=3ﬂUSfYﬃﬃYD6ﬃYD4E:7L8ﬃFK>W6Ye8{V8;:E6KwxYD8ﬃ:uVb>ﬀK6!YﬃkvC8lO Q"L8!ﬃYD4E:&ﬀH6L8TVQvd>W6SL88C6>FD6ﬃYD6S7<.8
=A4E:"36?>W:N6L8UT1ﬀW=A8ﬃFVFD8 ﬃS	
|
8(L8J34E:N6eW>YK>zw`FD88C6<Zv-Q[8ﬃ:7<8ﬃ:N6<8j:4MV#w"L8TS2sQX>B?>VH<C6(L8:`>W6ﬃS	L8ﬃFﬃ
:4E:I=A4E:E6!@FK>Rw`FD8<4E:N65FD8}e8;:E6ﬀFK> Q"38ﬃYD4E:Eﬀ@F%+
USfV=YV<ZYD6ﬃvG>RVswxYK>:N638j8C65FK>t638TVQ¡v?>W6ﬃS	L8MoFli>W:"ﬀ=A8
38ﬃ:"ﬀ7FD8 XN>YV: S:S:?d><`>l4ﬃwxYD6d>F Q[8TS6\Dﬃ6(L8a=C>FnYw"kvi8ﬃ6)><`>RQ6ﬃva>{e@8;=\Q	ﬃv;=+YﬃYD4@:$S7:8rQ4MYﬃQ[4MS	
6L4FS6L8Moj4MS	MFD8 XFvC4?><7>ﬀFD8 XN>YV:Z>RQfQ7FnYﬃﬂUSZvo>RS6L4MVR>W6YﬃﬂUS.8{V8;:E6FD4<8vF%x>=ﬂdSfYﬃﬃYD6YD4E:u8L6S7:
XN>YV:ﬁV4zc@8ﬃ:ﬁVR>Yﬃﬀ=A8-Q[8ﬃ:7<`>W:N6 Q`>'56L4MS
4MS	><`>zQ76ﬃv>SP2I=A4E:7<fYD6ﬃYD4E:"638!?>RYV:qo2>rQ4'VM8G<ZSXE>YV:
>RQfQ7FnYﬃﬂUSZv#vC6?>:E6G8ﬃ:	38TXFYﬃL6(ﬃvC8YO +X=
fYD8ﬃﬂ 



T9ﬀ¡YVF28L6&>FD4!}Q[4A!ﬃYw`FD8_<8 L4FS"36!?>RY<L8_=m8C636L8	=A4MS	kw[8
<8 XN>YV: /M=
`>'ﬂUS.8t6!d>@=A8 Q[4FS	j8;:v>RQfQ`FnYﬃﬂUS.8S7:8 Q`FnS")>zQfQ"L4Q"YvC8Mo
  	 
    


2	
 ﬁﬃﬂf
bHE
  
_
ﬂ
o
ﬁﬃf Ł
J=EzA=ﬃ=
~
>DIsI @p!=W~ @%$YzW} z	 >]zEy $AU~ @p~'&m} >YzW} U~ @ >
 

     
>3@
 
  H5
=U~D'IQ='@p}.>k|m}.;~y ~D'I >k|?WA>W7Isz%9y3{ >

sy<=E|9>

>1I @izW}	yDIz>]zEy $AU~ @ >I>d|?W} '>A3@
z2{ }I >$a"=W~>A}.0|mLW~=I @ >_z>_z$a'@ﬀ $dy ~%>1I

 vC6d>RQ[8LﬃSfYeW>:N638M=A4E:"ﬃYﬃ36L8_8ﬃ: S7:8
|?

ﬁ>1I='@p~!I @ >

7W>myQyﬃ>Mz2{ =

sy ~ @p}`z>
oM8~Q"L4w`F2<TVM8	<8
FK>0=A4MVQX8;:	?>6YD4E:M<&>VQ`FnYD6ﬃS7<8,ﬃvﬃYV<8j<`>:"5FK>t<ZvC6L8ﬃV=YV:`>W6ﬃYD4E:M<& S7:I>FX4YD6!
fVM8Q[8VM8C6L6d>:N6<8
ﬃv
`>RS"!L8FD8JﬃYXE:`>F.FD8jFD4@:ZXt<8)=
`>'ﬂUS.8l6!?>=m8tO!>B2.86L8TVQX4L8ﬃF
	
T634MS638l8;:M=A4E:"38ﬃeW>:N6F% vTe4EFnS6YD4@:
ﬃvC8ﬃFVFD8t<8aF%>VQ7FnYD6S7<8tFD8tFD4E:ZXR<fS&Q"34-+`F%ﬀ<& S7:806(?>@=A8/MF%>S6!38IOp>B2.8)kQX>W6YK>WF
 
Tpoxl>:"}S:&Q"38+^
V=YD8&6L8TVQﬁﬀ=A8C6L6L8_4FQ¡v?>W6ﬃYD4E: QX>'!38~QX>iFK>Y<ZvC638ﬃV=YV:`>W6ﬃYD4E:B<& S7:8urQ4E:`=A6YD4@: VM4c@8ﬃ:7:8<8uXE>YV:
<ZvYevﬃ8a<8	F%h8;:Me@8ﬃFD4FQfQ[8a<8=
`>ﬂUS8a6!d>@=A8MoMh8ﬃ:de@8ﬃFD4FQfQ[8Aﬀ74MS9>RVQ`FnYD6S<8sYV:	L6d>:N6d>:ZvC8

	
ﬀ`836

:8
	M8

L8)<8GFK>hrQ4?=A8)<80kv8H=A6eD6ﬃv,ﬂ

`836"L4[4L6D4E:7:8ﬃFVFD8Z/0FK>d>@=V:8G=C>!kvﬃ8)<8GF% v;:.8D8
6L46?>FD8t<

@:`>F /

:V:"36?>:E6
	
o



	
 


 ﬀ
	
ﬂﬁ


 ﬃ
	
O
ﬂ   
T
4



 ﬃ
	
8L65F%x>	!`F"D6

<.8)<

@:`>F78ﬃ:	L8#ﬃ36($,/0FK>%[4A D6D4E:
 
O

8

[4



:.8G6(?>@=A8G<4@:7: $C8T1ﬀ
8C6
ﬁ

 ﬀ
	
836jFD8) E:`>WF<8)ﬂ

><?>W6

L8t<8


 ﬀ
	

 h8ﬃ:'&@8ﬃFD4()X8a<4E:7:.8

:8*&

8a<&h8;:	L8+	-,7FD8a<.8_FK>M< ﬃL6(,

6D4E:v<E.$ﬃ:8(D8a<.8j6!d>@=A8j8C60/p>@=VF"D6L8
FK>	< $C6L8	1V:`>W6D4E:k<.80F%>!&($C8

=C=m8! &@8i<8J@:`>

2k=A4(L8[4E:7<`>W:N6)>

2 V:N6L8/p>=m8*38ﬃ:`=A4E:3
6!$C8
54
>:"=A8C38;:	ﬀF%.$ﬂ

>W6D4E:
ﬂ   
L8#"$L8ﬃ:N638

:8]=m4

,[8k<8k< $;=1L4ﬃ!d>:`=A8I8ﬃ: >	!`F"D6

<.8
8ﬃ:6/Q4E:`=A6D4@:k<

6L8+	7ﬁiO!>W636$ﬃ:

>W6D4E:[T8ﬃ6ﬀ836l<$ﬃ638	1V: $C8 [4

)=
`>@=

:.8i<86(?>@=A8ﬀ832 ﬃ36?>W:N6L8

ﬁ @S 
E
    9 

  ^

 8C636L8o=A4

,X8v8L6M8ﬃ:"

D638 	4@8ﬃ:7: $C8?

M6L4

638RFD8M6(?>@=A8R=A8ﬂ

 [8	M8C6R<&>

	8;:E6L8RFD8
?>)[436* E:`>WF 36

3 ,"

D68C6<&4,76L8ﬃ:)<

:8
/Q4E:`=A6D4@:b<8
E>V:R6L8ﬃFVFD80ﬂ

8 3 J
!=IszML>=I >3@
J
W}.U 
ﬀ
ﬁﬃf@f9 >4
7


	



	
ﬂ


	 
 





	
O
ﬂ  ﬂ
T
4


	
ﬂ836)FD8t:4	-,	L80<.806(?>@=A8J$ﬃFD8H=A6D4E:7: $C8J

jFD8 d><`>?>	7	M8

>Y=A4	7[8ﬃ:"d>W6D4E:P<8i>	77F"D6

<8&=m4@:" ﬃL638>FD40/Y< &ﬃ38=
`>ﬂ

8_6!d>@=A8


	
`>FK> /Q4E:`= 3
6D4@:


	 
 8C6L638-$C6?>[8=A4E:"36D6

8_F%><`> 6?>W6D4E:P<

N>V:o8ﬃ: /Q4@:`=A6D4E:o<

6L8+	7"&8C6
[8	M8C6&<8
$
`>

!L8jFD8)=A4E:N6(?>'3638 [4

0/p><L8L8!L4'L6< & ﬃ

8;FVFD8+	M8ﬃ:N6FD8,36!

=A6

38)FD807F

0"34(/Q4E:7<8
<`>:	)FD8t<4	b> V:8i6L8+	7[4'L8ﬃF

: X>LFD80>

! ^<.8
	y @p!=ﬃP> WU~

I @6=y

 $C6?> [8D

&W>:N638Y=A4(L8[4E:7<u>

	y @p!=ﬃP>?m} >1I @p~%>my
<87
`>

63808C6*,X>'!38 / $ﬂ

8;:7=m8 X>
> )7F"K=ﬃ>6D4E:B<&

: +`FD6(L8!X>'!383 ,X>:7<.87[4

a=
`>'ﬂ

86!?>=m8

8H+`FD6(L88368 $;=2+)$!X>tFK>k<$H=mFK>3
?>6D4E:o<8Kﬂ

>W6!38-&W>FD8

G<.8/ $ﬂ

8ﬃ:`=A8kO 

ﬀ 

ﬀ &8C6 mTl< $C6L8	7V:`>:N6	O
ﬁ
TlFK>I=A4



L8-,X>38
/ $ﬂ

8;:7=m8 

[8	M8C6L6d>:N6b<E.$ﬃF""	1V:8MFD8b>36L8#/p>@=A67$ﬃFD8;=A6!34E:)ﬃﬂ

8ﬀjO E@T	FK> [8ﬃ:N6L8B>?=A8ﬃ:7<`>W:N6L8
O 

3 

T9ﬀ O!\NTiFD8 `FK>6L8;>

O 

3 mT9ﬀ O
 
TtFK>[8ﬃ:N638k<8d=m8ﬃ:7<7>:N6L89O 3 CTi8C6]O
ﬂ
TtFK>P=A4



L8
`>

638
/ $ﬂ

8;:7=m8%[8	M8C636?>:N6j<E.$ﬃF""	1V:8lFD8%,"

D6)>	-, K>:E6


4E:`=A8d:`>W:N6lFD8J E:7>W6

38.
ﬀ [8,[4EF"ﬃﬂ

8 "$;= $ﬃ<8+	1	M8ﬃ:N6< $;=1D638ﬀT3KJ
=IszML>=I >3@
J
W}.Uﬂﬁ
ﬀ
ﬁﬃf@fﬃ! 
G
~ @pU~,>3@
J
!=IszML>=I
ﬀ
ﬁﬃf@f#">4
4E:N6 	M4E:N6($ ﬂ

8F%h4( $?>6D4E:P<)D638<.8!	1d>W6D4E:[8	M8C6&<8
FD4=C>F"ﬃ38FK>!X4A D6D4E:k<8)< %$Qd>@=A6L8

j>+&@8;=8"$;=ﬃ D4E:k8C6)<E8ﬃ: 38ﬃ6(L4

&@8jFK>/Q4	M8*V:)D6K>FD8

8aFD4K=D8;F'&l8)(7832  [8	M8C60$#N>WFD8 	8;:E6l<.80638ﬃ:)<)=A4	!76L8t<80FK>	6L4[4(d> ﬁ
)D8t<

6L8!d>V:O< $3
:)&@8ﬃFVFK>W6D4E:[T
+*
4

FD8C, 36@<+	M8k<&x>=ﬂ

ﬃ D6D4E:&ﬀ2FK>BF"E:8Y<8 	8

38k836L

)[4A$C8 
4
C
4@:N6?>FD8
X>	< $ +`:)D6D4@:

*8V:" <`>:"	:4@6(L8]=ﬃ>ﬀFK>  E:`>W6

L8Y<

+`FD4E: <8k<4EF$D6L838+	-,`FD8h8;:/Q4E:`=A8
"34(L8! &@8+	M8ﬃ:N6i<`>W:"0FK>]=A4

=
8R<8d> ,`FD8

8H+`FD4E: $ﬃ6d>:N68
4
C
4E:E6?>F%ﬀ[FK>v=A4

,X838#"$38ﬃ:N6L8
FK>7&W>K>6D4E:v<Ex>FD6D6

<.8_<8_FK>

/p>@=A8a<

:`> <L8

2>1	L4= $ﬃ<

38_<8	=A4!38H=A6D4E:36d>W6ﬃﬂ

8 [8	M8C6
<80=A4(@8FD8 "34-+`F.-
*
& X>

:80FD4(<8%&W>K>W6D4E:I<8tFK>-"L4/Q4E:7<8

l<.8tFK>KL6(

=A6

L8tFD8iFD4@: 
<

"34-+`F%ﬀ V:N638[4EF$C8MF"V: $;><L8+	M8ﬃ:N6
.
: &ﬃ

>WF"ﬃL8R>WFD4

: +`FD4@: 
4'
C
4E:N6d>F L8;=A4

&8360<&

:8
$#X>ﬃ!38

a=334ﬃ!d>:N6L8R<8Od> ,7FD8I=A4	1	M8RFD8 	M4E:N6(L8ﬃ:N60FD88?><7>d>	1	M8t> "@<t6!d>D6L8+	M8ﬃ:N6i8;:
/


38
ﬂ 
E
S)
8ﬃ:"38+	-,`FD8<

"34=A8

<8i6(?>D638 	8;:E68ﬃ6FK>=A4(L8;=A6D4E:36d>W6ﬃﬂ

8t>

634ﬃ38ﬃ:N6FK>	=A4E:'&@8!D4@:
<8F% $;=
8ﬃFVFD8_<8_6L8+	7ﬁ&8ﬃ: "L4/Q4E:7<8



.V:N6L8/p>=m8+7FD4E:)D8ﬃ:7:8_836t=mFK><38+	M8ﬃ:N6
V<8ﬃ:N62+X> ,`FD8 


FD88"34-+`Fﬃ0-
*
&

e: 	L8+	12<L8	FD8;=A6

38ﬀXFD8+`FD4@:9<4EF$D6ﬃﬂ

8	> )`>?>ﬁﬀK6L8ﬃFK>W6&@8+	M8ﬃ:N68V:&>BK>:N6
34

FK>)

/p>@=A8> &@8;=

:8
$#X>ﬃ!38

ﬀ> &@4ﬃ V:`>W:N65FD86E
ﬂ
=	
21
4

 [4

&4E:" $#N>WFD8 	8;:E6=A4E:`=mF

38
ﬂ

8MFD8+`FD4E:B8C6iFK>

/p>@=A8M<

:`><38434E:N6 `FK>:	8C6ﬂ

.VFﬃ8/Q4	8;:E6

:>W: EFD8<&h8ﬃ:'&<34E:43#5

^8
"34-+`Fﬃ	M4@:N6!38;:E6_FD4(ﬃﬂ

8+	M8ﬃ:N67ﬂ

8YFD8 [8/Q4	b>W:`=A8_<8  $ﬃ: $C6!?>6D4E:w<.8kFK> ,X>:<8
*
>

6343
ﬃ38ﬃ:N6)FK>R< $C6L8;=A6D4@:o<8aFK>36!

=A6

38+`FD4@:)D8ﬃ:7:87L4



:8 $#X>ﬃ!38

G<.8 ?>,`FD8 7F


"	![4L6d>:N638
O!\
 ﬂ
/
 
	H<C6!38AT ﬂ

80FK>,X>:<8  O

E!	H<C6!38AT

6798 :<;>=@?BA
DC
);>=
*

6FEd> &@8)EGl<8_=A8HG)<)%$ $HE38ﬃ:N6G8)I+8 	!`FD8HGJ.:4

G > &@4E:KG0	M4E:E6FE$0L

8aFNM "	R> @8)ED8OEd><`>PE0,X>PGG38
/QE$HL

8;:7=m8-[4#GG
<ﬃ<8

: /Q4#E36
[4@638;:E6D8ﬃFﬀX4

EFK>Y=C>PEL634(#Ed> SR)D8*($C4EFD4(TL

8a8ﬃ:9=A4E:N6L8
I.638>PEV<8_8C6
=A4E:!G36D6

8

: =A4	7`F$+	M8ﬃ:N6 V:7<)TG[8ﬃ:!Gd> ,7FD8k>

IUG,VG36@<+	M8HG_<WM."	b> @8)ED8b476TL

8]=mFK>GFGTL

8HG

e:
`F

Gb<WMh4#$E%E

: 	4@8ﬃ:XE?> )V<8o8C6 !E$;=TGb<.89=C>PEL634(#Ed> SR)D8 / #E?>W:7<8 $;=YR8ﬃFVFD8o<8ZG36FE

=m6

EL8HG
    o

  ^

ﬁ)ﬃ7ﬁ> 
E
 ﬀﬃ

ﬂ 
E
S
	
z





~



zW}zPﬁ 

zEyTAU~

~ m}

zW}

~
ﬁﬀﬂﬃ! " 
$#
%

 " 
$#H

&
~D('
(
}.

WU~

'
)
y

|?WA
)*
'sz
ﬂ
y3{
+,*
y

|
+-
'

zW}.yD'wz

zEyTAU~



|?W}0/



z2{ }0'


*1
~
23
}.0|mdW~
24
'

z

zﬀ
*15(6
dy ~

'


<8 G

E/p>@=A8k=C>PEd>@=A6$)ETG$C8HG*X>E

:86/Q4#E36L8 E

@42GD6$ X>PE Ed> )[4#E36 /PFD8

E_8ﬃ:`=C>TGFGd>:N6HJ2FNMh4

6VF Ed>3
<`>PEOG38!	M4E:N6,EL8_6FE
<G 847I=C>@=A8	<`>:!GFK>I< $C638H=A6D4E:P8C6FK>Y=C>PE?>@=A6$HETGd>W6D4E:o<.8 G36FE

=A6

E38HG&8ﬃ: /Q4

D8HG

* GFG34=$C8 /R<8HG EL8ﬃFD8#&($HGO-
*
&>J7FNMx>W:`>F%VG380L

>:E6D6?>6&@8t<8_<.4E:7: $C8HG98G*O& [8)E	M8C6G< M4(,6L8ﬃ:)%E)FD43
=C>FD8+	M8ﬃ:N6

:8	<8HG?= E76D4E: ($C4EFD4(TL

8_< $C6d>VFVF$C8_<8HG G36FE

=A6

E38HG<.8 G

,SG

E/p>@=A8
!:
8HG E$HG

FD6?>W6FG
	M4E:E6FEL8ﬃ:N6L

8BFD8HGI>@=
L

TGD6D4E:!G7[4@FK>PE"	7$C6,ETL

8HG7X8HE	M8C6L638;:E6I:4E: G38

FD8 	8;:E6I<WMh4(,7638ﬃ:)%EI<8HG
$ﬃF$+	M8ﬃ:N6G<WM V:/Q4#E	b>6D4E: G

EbFD8G7	7$;=C>:)TG	M8HG<8P< %$

GD4E:ﬂ	1TGM8ﬃ:<;8

J 	b> TG7$#N>WFD8 	8;:E6M<8
<)%$ $)EL8ﬃ:`=D8)E5FD8HG G36,E

=A6

EL8HG G

E/p>@=TL

8HGHJ(X>EFK> E

42GD6$ L

M8ﬃFVFD8HG4=C=C>GD4E:7:8ﬃ:N6HJ@<8HG G36FE

=m6

EL8HG
8ﬃ: /Q4

D8HGX>EMFK>4E$C6,EL4.<)%$

GD4E: <8 &@4@F

	M8Y8ﬃ6M<.8@G

,SG

E/p>@=A8@L

Mh8ﬃFVFD8HG($ﬃ:B<)EL8ﬃ:N6


8G[4@638;: 3
6K>WF"D6$HG
[8)E	M8C6L6L8ﬃ:N6<WMh8ﬃ:'&TGd> @8)E&FNM

6VF"TGd>W6D4E: G,VG36$+	b>W6TL

8	<.8GOEd><`>PE8[4@FK>PE"	7$C6,ETL

8HG [4

E
FNMh4(,SG38)E&W>W6D4@:k<8tFK>=28)E,EL88;:6X>PE36K=

F"D8)E [4

Ej< $C6L8;=A6L8)Eﬀ8C6)=C>PE36L4(#Ed> SR)D8)EﬀFD8Gl=C>PE?>=m6$)ETG36TL

8G
G

E/p>=#TL

8HGI8C6 G

,SG

E/p>=#TL

8HGk<8HG G34EFTGI638ﬃFVFD8G L

8JFK> !E$HG38ﬃ:`=A8J<WM R

	7V<)D6$2JFD8HG G36FE

=m6

EL8HG
F"D6R.4EFD4(TL

8G4

X>F$C43 Rﬀ.<VEL4EFD4((TL

8HGﬀ8C6jFD8HGj<)%$

G38

EGl8ﬃ: /Q4

TG

ﬁHﬃ
E
 
E
 ﬀﬃ     o i  ^ 
ﬁ)ﬃ
\
 
E
 ﬀﬃ
  
	 
    	ﬀﬁﬂ	ﬃﬁ   "!#ﬀ%$ %&
 &'$&)(*&+   	ﬃ&
*
-,/.
EG
021HG031

I4021)E65)2<)E71HG'0 $
,
18595 :1GHJ<;>=@?$8;$80 $A?71
,
?
.
5 Rﬀ B1HE/QE$HL

185
,
12J

?C;"TG6=D5E?
021HGOEF=G0H=PEA/
.
&D1HEI?

EI1J031 GFK5E?RB<HGI12JL=';>=PE#1+	J185E?M0 $+	
.
5E?FE$ G
.
5 
.
?7185E?:18;N0H=D5KGO;NM.$A?

021J021HG
G

E/P=
,
1HGQ?71)EFEI1HG7?,E71HG
R
5 H=PE7?
,#
;":1HEHJS;>=
,
=PEI?
.
EF= SR :1)031T;NM R

	1C0):?$U021J;>= !E
.3,
R31 G

,SG

E/P=
,
1
B=PE<;NMV=G5H=D;%VGI1Q021M0
.
525 $A1G TGG

1HGW021
,
= 9?I1

EG8G*O&
.
E, :?F=

IYX
R
&,83FZ
 
EKJE[
R
&,83FZ#J
R 1"\O]
8.* = J
&\*
4
*O&,8.* = 3FZ
 
E_^ J
,`.
5!GI?:?

1a;NM

531*031G"= )H;"
,
=G?
.
5!Gb;:1HG H;

G0C5_?$)E71HGFG6=D5E?71HG
 4
1c5
.
	-,!EI1

G71HG
$A?

031G
.
5E?1	
.
5E?,E$ L

1ﬃ;:1@EI1
,`.(
EGd=

I ,B=PGGI1HG7/QE$HL

185
,
1HGﬃX,H=D59021HG
:
1A?
*
^ S1)E	J1A?d0WMe=G? 3
?71+C590VE71f021HG !E
.
/
.
59021

EFG*021  $85 $A?FEF=g?
.
5 /P= &
.
E6= ,H;:1HG/ﬃ;>=
,
=PE7?
.
#EF=SR):1d0WM R $A?$)E
.
($85 $+:?$HGc021
G

,SG

E/P=
,
1ﬀJh?I1i;C;:1HG L

1ﬃ021HG C5E?71)E/P=
,
1HG7$
.
;
.
TL

1HG
.
021HG G
.
G3
,/.9,
R31G R

	7C021HG


.
5
,
1)E3
5H=D5_?J;NM R

	1C0 :?$'021HG G
.
;TGJﬀC;W1GI?J=

;
.
E60WM R


,/.
	7	

5 $+	J185E?U=D0)	1TG L

1
;>= !E$HGI185
,
1
0WMj1i=

C5K(

1i5
,
14G_5)2+
,
=g?&#1+	J185E?T;:1 
.
&
.
%Ef0314E$A?FE
.
0)%$

G
.
5k0 M

5ﬀ?71)E,EF=C5
 *
=PE+=C;C;:1

EFGJl5
.(
G
= &
.
5!G	
.
5_?FE$'=
,
RH= :?FEI1
 
L

1
;>=ﬃ0)%$ $)E7185
,
1'0216SRH=GI1
,/.

.
;>=%EI12J185E?FEI1
;:1HG	
.
021HGU0WMe=
,
3
L

TG:?
.
5ﬂ
.
;>=PE"	7$A?FETL

1HGfmnmo1A?
\Q\
J
.
&G=:? DA?,E71
,/.
E,E$8;$A1 /p;>= !E$GI185
,
1ﬁ0214GI?FE
9,
?

E71HG
R

	7C021HGq021>G

,SG

E/P=
,
1
 4
=D5!Gq;:1
,
=Gq0

*
3;>=!J2;:1HG E$HG

;:?F=g?G0C590)TL

1i5_? L

1r;NMs1
IH;
.
:?6=G?
.
5'021
;NM.C5 /
.
E	T=G?
.
5ﬁ0217SRH=PG712J
,/.
5E?7185

1T0H=D5KGc;:1HGO0
.
595 $A1HG%
.
;>=PE"	7$A?FETL

1HGQ185 ,H=D59021
:
J=

?
.
ETGI1
;>=)0$8?I1
,
?
.
5
0 M

531 C5_?71)E/P=
,
1 R

	1C031/

521 !E
.
/
.
59021

E G

 $)E:1

EI1/
,
18;C;:1 L

M
.
$ E71a;NMV=G5H=D;%VGI1
021HG0C590)
,
=G?I1

EG EF=G0)
.
	7$A?FETL

1HG
,
;>=PGGTL

1G


.
	79?71r?7185

0
t,
=EF=
,
?@<)EI1J=EC021U021J;>= G

E/P=
,
1)021ﬁ=PEGn18?M021J;>= !E$GI185
,
1
.
GG,H;:1U0WMj1i=

0H=D5KG G
.
52KE
.2,
R21 G
.
G 3 G
.
;NJK5
.
G !E
.

.
G
.
5!G0
,
0WMj1
I3?,EF= 
.
;:1)Eu;:1HG $8?

021HG 	J185 $A1HG G

E";:1
*
3;>= /
;>=0E71
,
R21)E
,
R21Q0WMs1i=

0H=G5!G<;:1G !E71+	1:1)EFG 	H<A?FE71HGW021M;>=>G

E/P=
,
1Q021 Y=EG
KR
5f1)$S1A?JE;:1HG
,/.
520):?
.
5KG
021M?71+	7 $)E6=G?

EI1TX qvP5

^w1A?u021 !E71HGFG
.
5tXyx
ﬃ
	 ,B=PE/^C5E?I1)E60)TG6=D5E?<;>= GI?F= ,)C;":?$Q021O;NMj1i=

/U;NM $8?6=G?
;"TL

C031U185 G

E/P=
,
1ﬀJ
,
18;C;:13
,
z0
.
:?0DA?FEI1 E71
,
R21)E
,
R $A1U09=D5!GM;>= G

,SG

E/P=
,
1)021);>= 9;>=D5B<A?71
*
.
E
,
1
/P=%EI1ﬀJG;:1HG G,VGI?
< 	)1G EF=D09=PE EI1+KE$HGI1i5_?7185E?l;>=O?I1
,
R25)TL

1";>=%9;

G S1)E/
.
E	d=D5E?I1n=
,
?

1i;C;:1+	J185E?
 4
=G5!G
,
1
,
RH=  :?,E712JG5
.(
G
,
R21)E
,
R21)E
.
5!Gh0
.
5
,
/ $#&G=D;

1)El;:1HG S1)E/
.
E	d=D5
,
1HGh021HG G,VGI?@<+	J1HG8.*O&{185!,B=D52021
*
Xy|f}4~Gv
,
	+^ 
.
El;NMs1
IH;
.
E6=G?
.
5*0

!E
.2,
R21 G
.
G 3 G
.
;3021 Y=EG


1A?7?71b0 $+	d=PE
,
R21b5 $
,
1HGFG:?I1u=

!E$=G;>= ,H;:1*;NM $8;>= ,
.
E6=G?
.
5
0WM

5 	
.
0B<8;:1*($
.
$8;:1
,
?FETL

1c0

G
.(
G 3 G
.
;ﬀ	T=PE7?:1i5/1H=PE7?%En031U;NM $8?

021
0WMe=D5H=D;
.


1HGM?I1)EFE71HGI?FEI1HGTXP= )!E
.2,
R21!H;>=D5 $A?
.
;
.
:1
,/.
	7B=E$A1g^
 :
Ms1HG7?"	d=G?
.
5ﬁ021HG%B1HE/
.
E	T=D5
,
1HG
021% $85 $A?FEF=g?
.
5'0WM

5DE6=D0H=PE 
.
;>=PE"	7$A?FETL

18,B=D59021
*
GI1)EF=r1H$S1
,
?

$A1a=

	
.
#185'0

	
.
0B<8;:1O021
0)%$

G
.
5T?9'S1
]R
0 $
,
E:?w1i5 GI1
,
?
.
5!G
     
EO18?
     e)E
?F=D5_?<0
.
595 $Q;>=*KE$HGI1i5
,
1
$#&#185E?

18;C;:1q021
,H;
.2,
G E
.2,
R21

Iﬁ0H=D5KGO;>=
,/.H,
R21 G

S1)E@+
,
:18;C;:12J

531
,`.
	7
.
G6=D5E?I1U021J0 %$

G
.
5 &
.
;

	1TL

1)= $A?$
=;
.
?$A1c=

	
.
0B<8;:1%
.
Eq?I185)%E
,/.
	79?I1c021HG R $A?$)E
.
($85 $+:?$HG EI185
,/.
5E?FE$A1G

Zﬃ    
E
 ﬀﬃ  ﬁ 3       	 
	 
ﬀ 7ﬂﬁ ﬃ  !#" ;%$@A'&)( +*,'-/.103210 A5460)7.
8)9;:<9=: > ?A@CBDFEG?=?=GIHKJMLONPLOQSRUTVGWL5X?;YZ;[\G
8^]w;NMs1i=`_ Ga_VE =1)E,E71T?b]:1i5_?%_9521/cH;>=
,
1dc!Efegc
.
590\e)EF=G5E?71d09=D5!Gc;NMheHL^_F]C;i],KE71
,
;i]ijd=G?b]TL^_21)1A? ,k]
.`l
;
.nm
]TL5_212J;:1HGc!E
.2,
1HGGb_!Ga021 Gfei0\]ijJ185E?F=G?b]
.
5ﬁ1A?a;:1J?,EF=D5!Gfc
.
E7?a021HG+j/]C5\e)EF=o_VIp'?,EF=rqD1HEFGO;>=
,
E
.ns
?71
?71)E,E71HGI?FE712J 18;C;:1f521 E71ﬂc!EfeGI185E?I1
,
1ﬂcS18590H=D5E?7cB=G7_9521 Gfcte
,
]vu
,
]:?bef021+;>=1cH;>=D5\wA?71&=1)EFE71Ox
R
5 1)$1A?J
=`_VIdc!E71gj/]:1)EFG ?I1rjycSGW021M;:1g_KE<z
.
Eajd=g?a]
.
5WJD?
.
_2?I1GW;:1HG<cH;>=D5\wA?I1G 0F_ 82VGI?bwgjJ198
.
;>=`]%EI1
.
5E?c
.
GFGfe80\e
021O;NMs1i=`_WJ5jd=`]TGW;:1r_VEeﬂq
.
;i_2?b]
.
5+=
,/.
590F_\]:?)pr021HG Gb]:?a_H=G?b]
.
5!G ?,EbwHGb0F]%$te)E7185E?71HG G718;
.
5f;:1g_KE<0F]TGI?F=D5
,
1
=`_8
.
;:1g]C;L1A?";:1r_VEu?F=`]C;C;:1Ox
*
=PE G6={cKE
.
I\]ijd]:?be|pﬃ5
.
?FE71}e8?
.
]C;:12J;>=~cH;>=D5\wA?I11HE
,
_KE712JUz
.
E7?I1rj)1i5_?
,
R9=`_K$te812Jz=~qS_ G
.
5 1i=`_
c!E
.nm
E71HGFGb]vq#1gjJ185E?e8;:1ﬂqneA1G
.
_!Gz
.
EbjJ1qG=ocB1r_VEq#1)EGw;:1HGcH;i_KG RH=`_2?I1HG
,/.
_
,
R21HGw021 G
.
5d=G?aj
.
Gbc!R\w)E71Ox
:
p!J 18;C;:1+=1e8?fef0F]TGFG
.2,
]ve81 G
.
_!G*;NMj1)$S1A?*0F_UE6=r
.
59531rj)1i5_?7_2;:?FEF=gqS]
.
;:1A?dX
\
^ G
.
;>=`]%EI1d0
.
595H=D5_?r021
;NM
.
IS
m
w8521O1A?"021c;NM R530KE
.nm
w8521a;:1L5_218;NJ3?,EbwHG";ve
m
1)EHJKGHMs1HG7?)e
,
R9=ocFctec0H=D5KGq;:1+j/]C;i]:1g_]C5E?71)EFG7?I18;C;>=`]%E71Ox

]:1i5 L^_21
,/.
jdcH=PEF= ,9;:1pd5
.
?FE71%cH;>=D5Sw8?I1r0\_{c
.
]C5E?n0217qS_21r021 G6=T?F=o]C;C;:1ﬀJ2021 GF=/jT=GFG71c1A?Q031 G6=
02185!Gb]:?be2J
\
e85^_!GHJcH;i_!G+c!E
.3,
R31f0F_ 8
.
;:1g]C;NJ =
,`.
595^__9521eﬂq
.
;i_2?a]
.
5 EF=D0F]
,
=D;:1gjJ185E?O0F]%$te)E7185E?71OxŁ
;NMh]ijd=
m
1J021f;>= =1HE,E712J
\
e85^_KGr=1c!E
.
,B= ,9;:1rj)1i5_?%,te85\eﬂu
,
]vef0WMs1i=`_ p
;NMheA?F=g?*;i]TL5_F]C021J1A?>G
.
5 =g?aj
.`l
GfcSR\w)E71
,/.
5E?I185H=`]:?*0F_
m
=o
,
=PE,
.
5F]TL5_212J_95
m
=op1)$S18?r031 GI1)EFEI1OxW1ﬂcS18590H=G5E?J021g_VIz
.
]TG%c9;i_!G
,
RH=`_K$teA1/cB=PE*;:1 EF=r
.
59521gjJ185E?0G
.
;>=o]%E712J ;NMe=G?bj
.
GfcSR\w)E71dqne85^_KGa]:1859531
,/.
5E?I185H=`]:?+e
m
=G;:1rj)1i5_?c021d;>=
qG=ocS1g_KEQ0WMs1i=`_WJ_25Y=`_2?,E71
m
=opJ1)$1A?n021 GI1)EFEI15x
:
Ms1H$S1A?
,/.
5;=_
m
_\e*021
,
1HGn021g_VI
m
=oU=
,/.
5E?,Ea],k_Se
p =`_
m
jJ185E?71)ET;>=t?I1gjdcte)EF=G?b_KE71021ZGb_KEbzP=
,
1#zP=gq
.
Ea]TG6=D5_?J;NMheﬂqG=oc
.
E6=G?a]
.
5ﬂ031ﬃ;NMj1i=`_ﬂ;i]TL^_F]C021Ox 18?I?71
,
.
_
,
;:1Kz 1)EajdeA1M531 GHMs1HG7?b=PEFEfA?beA1 L^_21M;
.
EFGL5_21Q?
.
_2?71Q;NMj1i=`_zC_2?qG=oc
.
Eb]TGbeA1Ox^M=D5!G<;:1jyrj)1n?71gjdcSGHJ
;:1HGj
.
;ve
,
_9;:1HGu0WMs1i=`_=G?bj
.
GfcSR\e)Eb]TL^_21HG)eA?F=o]:1i5_?"0F]TGFG
.2,
]veA1HGcB=PEq;:1 E6=r
.
59531rj)1i5_?P
\
G
.
;>=o]%E71Ox\n1
5
.
G ;
.
_KEFGJi;>=qG=ocS1g_KEN0 Mj1i=`_>EbeHGb]C0F_218;C;:1W09=D5!GN;NMe=G?bj
.
GfcSR\w)E71 021
\
ei5 _!Gz
.
EbjJ1)EF=`]:?HJrpn;NMeA?F=G? ;i]TL5_F]C0212J
_9521+cS18;C;i]
,
_9;:1O021+qS]C5
m
?
,
185E?b]ijdwA?FE71HGb0WMegcH=`]TGFG71g_KE Gb_KE"?
.
_2?71a;>= Ga_VEbzP=
,
1a021c;>=cH;>=D5\wA?I15x
:
1HG
m
ei=D5_?71HG
m
=oA1g_!GI1HGJX [n_Sck]:?71)EJ 83=G?b_KE65212JE6=D5^_!GHJ
1
1ﬂc9?a_2521g^
,/.
5E?b]:185952185E?e
m
=D;:1gjJ185E?Q021);>=
qG=ocS1g_KEQ0WMs1i=`_ﬃ185~c!E
.
z
.
59021g_KEq1A?Q021HGQ5^_H=
m
1HGn021
m
;>=
,
12JKEbe
,
1rjdjJ185E?K]C02185E?b]vuFeHG Gb_KEM[n_\ck]:?71)EPcB=PE
;>=G
.
59021-M=D;i]C;ve
.
xM=D5!GQ;:1HG RH=`_2?I1G
,/.
_
,
R21HGM=G?bj
.
GfcSR\e)Ea]TL5_21HGn021
,
1HGc9;>=D5\wA?71HG
m
e=G5E?71HGHJB0WMh]ij
l
c
.
EI?F=D5_?71HGL5_H=D5E?b]:?beHGd031~qD=cS1g_KEf0 Mj1i=`_
.
5E? Ebe
,
1rjdjJ185E?de8?feﬃ0Se8?I1
,
?feA1GdcB=PEd;:1 GF=g?718;C;i]:?71
]
8

x
W1A?I?71}qG=ocB1r_VEU0WMs1i=`_c!E
.
q^]:1i520KEF=`]:?c021
,
Eb]TGI?F=`_VI 021
m
;>=
,
1]C5E?71)Ebc9;>=D5\eA?F=`]%EI1HG0L5_F]NJ185cte85\eA?FE6=D5E?
0H=D5KGQ;NMe=G?aj
.
Gbc!R\w)E712J!GI1 GI1)EF=`]:185E?qG=oc
.
Eb]TGfeGgx_H=D5E?Q=`_VI=D59521i=`_ Iﬃ031
,
1HGPcH;>=G5\wA?71HG
m
ei=D5E?I1GHJF]C;TG
,/.
5E?b]:1i5252185E?a0WMh]ijdc
.
EI?F=D5E?I1HG L^_H=G5E?a]:?feGO031
m
;>=
,
1J0WMs1i=`_UxUn1jyrj)1ﬀJ_95 021HG GF=g?718;C;i]:?71HG ;
.
qS]:185!GHJ
R
_KE
.
cS12Ji1HGI? G
.
_\c
.
595Seu031BE7185\z 1)EbjJ1)EJG
.
_!G G6=
,
E
.Os
?I1b021
m
;>=
,
1BGb_\cB1HEfu
,
]:18;C;:1ﬀJ8021
m
EF=D59031G L^_H=D5
l
?a]:?feHG 0WMj1i=`_U;i]TL^_F]C0315xM=D5!G_95U?I18;
,/.
5E?I1
I3?712Ji;NM_3?a]C;i]TG6=G?a]
.
5*021BE6=D0H=PEN021<?6^cS1 G
.
59021g_KE Ga_VE
R
_KE
.
cS12J
=rq#1
,
021HG7cS1)Ebz
.
Ebjd=D5
,
1HG*031|cei5Se8?,EF=G?b]
.
5 031 L5_218;TL^_21HG%S]C;
.
jdwA?,E71HGHJc
.
_KE,EF=`]:?r0
.
5
,
zP=
,
]C;i]:?I1HEa;>=
0\eA?71
,
?a]
.
5
0WMh_95217]C5_?71)EbzP=
,
1
m
;>=
,
1
l
1i=`_Ux
8)9;:<9  `TV¡%X<[^QSY<¢DG£HKGW?A@CGUY<J¤L^JK[¥¦Y<[FL
*
=PEaj/]2;:1G
m
E6=D59021HG L^_21HGI?a]
.
5!G L^_\]GI1c
.
GI185E?w1i5
,`.
E71n=
,
?b_218;C;:1gjJ185E? Gb_KE ;NMR\]TG7?
.
]%E71"031n;>=cH;>=
l
5\wA?71Pﬁ=PEFGJ
,
18;C;:1
,/.
5
,
1)E65H=G5E?l;>=c!EfeGI185
,
1"0WMs1i=`_)?a]:185E?
,
1)E7?6=`]C521gjJ185E?_2521cH;>=
,
1c!Efegc
.
590\e)EF=G5E?71Ox
8^];NMs1)IS]TG7?I185
,
1*031 G7?,Ea_
,
?b_KE71HGcB=D;ve
.`l
R530VE
.
;
.nm
]TL^_21HGpT;>= Gb_KEbzP=
,
1*031Y=PEFGK]C520F]TL^_21>L^_WMh]C;U=J1r_
021';NMs1i=`_ ;i]TL^_\]C021f0H=D5!GU;:1}cH=GFGbe2Jz;NM RF]TGI?
.
]%EI1f021+;NMj1i=`_ jd=PE7?b]:1859521f1A? G
.
5UEf§_;:1+0H=G5!GU;NMegq
.
;i_2?a]
.
5
021*;>=cH;>=D5\wA?710G
.
5E?u185
,/.
E71%jd=D;
,/.
jdc!Eb]TGgx
]
; 1HGI?c
.
_KEq;NMh]C5!GI?F=D5E?q=D0Fj/]TG L^_21*;NMs1i=`_#jd=E7?a]:18595310GI1
GI1)EF=`]:?n185{cB=PE7?b]:1e
,
RH=cFcteA1U0H=D5!GM;NMj1HGfcB=
,
12Jjd=o]TGOL5_21)021HGOL^_9=D5E?a]:?feHG]ijdc
.
E7?F=G5E?71HG GI1)EF=o]:1i5_?n1i5
l
 ﬁ  ( / U    	
  
Z
ﬃ
	ﬀﬃ
,/.
E71%ck]ve
m
eA1HG"0H=D5!Gn;:1>G
.
_!G
l
G
.
;jd=E7?a]:185@G
.
_!Gz
.
EajJ1c0WM_25{cB1HE
m
e8;i]TG
.
;0
.
5E?q;>=dc!E
.
z
.
59031r_VEKqG=PEb]:1
185E?FEI1DL5_218;TL^_21HGyjyw8?,E71HGr1A? L^_218;TL^_21HGS]C;
.
jdwA?FEI1HGﬁﬀﬃﬂ JWZ !
#"
x
:
Ms1=o_@1HGI?cB=PEJ=`]C;C;:1g_KEG7_95
e8;vegjJ185E?]C590F]TGfcS185!G6= ,H;:1a=`_VI}c!E
.2,
1HGFGb_!G ,k]
.
;
.nm
]TL^_21HGW?718;TG L5_21a5
.
_!Gu;:1HG
,/.
5959=`]TGFG
.
5!GHJ
,
Ms1HGI?"0
.
5
,
_951c!Ebe8;i]ij/]C59=`]%E71]ijdc
.
E7?F=G5E?Pp);>= EI1
,
R31HE
,
R21a021+qS]:1+cH=GFGbeA1
.
_1c!EfeGI185E?I10Gb_KEKﬁ=PEFGrx
8)9;:<9%$ &X¢QSG(')Q\G*)<BUX?;X+)<Z-,JG GQ ¡[\XL5¡%GDQ\Z=X¢¤[\YHPY<[
:
= Ga_VEbzP=
,
1jd=PEI?a]:1859521q=eA?be)z
.
E7?71gjJ185E?w=P$S1
,
?feA1)cB=Ew;:10,
.
j ,B=PE6031rj)1i5_?jdeA?be
.
Eb]:?a]TL^_21Ox
:
1HG
]ijdcB=
,
?FGn031
,
1r?6^cS1 G
.
5E?Q;:1HGc!Ea]C5
,
]vcB=o_VI@EI1Gfc
.
5!G6= ,H;:1HGn021U;>=T0F]TG7;
.2,
=G?a]
.
5WJ9021U;>=dzQE6=
m
]C;i]TG6=G?b]
.
5WJ
021+;>=#zQE6=
m
jJ185E?6=G?a]
.
5 1A?r021+;>=0SeG6=
m
Ebe
m
=G?b]
.
5p021HG
,/.
_
,
R21HG0E
.2,
R21g_!GI1HG Gb_\cS1)Efu
,
]:1i;C;:1HGgx
]
;TG%c!E
.ol
0F_F]TGI185E?e
m
=G;:1rj)1i5_?_9521d]ijdc
.
E7?F=G5E?71 L^_H=G5E?a]:?fe)021djd=G?fe)Ea]>=`_VI#zQEa]>= ,H;:1HGn1A?c
.
EI1g_VI/.;:1HGe ; 1
,
?6=Ggx
:
1HGa1HGI?a]ijT=G?a]
.
5KGz
.
5E?+eA?6=G?c0WMh_9521
,/.
_
,
R21T0WMe ; 1
,
?6=Ga021

Sj 0WMheﬂcB=o]TGGI1g_KE EbeﬂcB=PEI?a]:1 Gb_KEc;>='?
.`l
?F=G;i]:?ber021U;>=/cH;>=D5\wA?I1r1A?OL^_\]NJ
,/.
_\c9;ve81p_95 eﬂcB=o]TGQ0\eﬂct§#?8,!Efe
,
R\]TL^_21]C5_?71)E
,
=D;ver=gq#1
,
021HG
,/.
_9;veA1HG
q
.
;
,
=D5\]TL^_21HG
.
_p021HG*0\eﬂct§#?FG>Gbe80F]ij)1i5_?F=`]%EI1GHJEI1ﬂc
.
GI1 Gb_KE_2521}jd=G?,Ea]
,
1 E
.2,
R21g_!GI1T1)IK?FEbgjJ1gjJ185E?
zQEF=
,
?b_KEbeA1Ox
:
Ms185!GI1rj ,H;:1
,/.
5KG7?b]:?a_21
,
1 L^_21Q;NM
.
5f=ocFcS18;C;:1n;:1jde
m
=PEfe
mD.
;i]:?71Oxﬁ0]C5!Gb]NJ
,/.
jdc9?I1n?I185^_f021
;>=%c!EbeHGI185
,
1M021
m
;>=
,
1Q0 Mj1i=`_f185 Gb_ ,!Ga_VEbzP=
,
12JK0\_
m
EF=G0F]:185E?
m
e
.
?R21)Eajd]TL^_21n1A?<021HGj
.
0\w8;:1HG<021c
.ol
E
.
Ga]:?fe*0F_{jde
m
=PEfe
m#.
;i]:?71+]C5
,
;i_H=D5E?q;>=dc!EI1HGGb]
.
5;i]:?FR
.
GI?F=g?a]TL^_212J
.
5~cB1r_3? Ga_ScFc
.
GI1)EQ;NMj1
I\]TGI?I1i5
,
1c021
EbeHGI1)Ebq
.
]%EGu0WMs1i=`_;i]TL^_F]C021%pT031G)c!E
.
z
.
59021g_KEG"021 L5_218;TL^_21HG
,
185E?6=`]C521HG"031jdwA?,E71HGHJH=
,A,/.
jdcH=
m
5\eA1
0WMh_95210EI1gj
.
5E?fe81c
.
GFGa],9;:1a021c;NMR^_\j/]C0F]:?becKE
.2,
R21c021c;>= Gb_KEfzP=
,
1fX p L5_218;TL^_21HGjdwA?FE71HG ^Ax
0
,
?a_218;C;:1gjJ185E?HJB031r_ I j/]TGFGb]
.
5!GK_2?a]C;i]TG6=D5_?Q021HGQ?I1
,
R25F]TL^_21HGQ031 G
.
590H=
m
1 E6=D0H=PEJXN-
*
&Q^ G
.
5E?Q0\e
l
0F]veA1HG|p ;NMeA?a_9031Y031Y;>= GI?FE6=G?a]
m
EF=ocSR\]:1ﬃ0F_ G
.
_KG
l
G
.
;q=`]C5!Gb] L5_WM p ;>= 0Se8?I1
,
?b]
.
5ﬀ021
,
1Geﬂq#185E?b_218;TG
EbeHGI1)Ebq
.
]%EGgx
:
=~j/]TGFGa]
.
5 ﬁ=PEG
R
IScKE71HGFGJ;>=D5
,
eA1f185

v#v

J1gjdc
.
EI?71p G
.
5 ,
.
E60 ;:1 EF=G0H=PE G
.
5
l
021g_KE
.
E,k]:?F=G;K10O&,8
]
8 z
.
5
,
?b]
.
595H=D5_?T185E?FEI1 Znx

1A?

x

ﬁmP1A?f0
.
5E?f;:1HG/cS1)Ebz
.
Ebjd=D5
,
1HGf=g?
l
?718590\_21HG%c
.
_KEFE6=`]:185E?+cS1)EbjJ1A?7?FEI1T0WMV=g?7?71g]C590VE71T?FR\e
.
Ea]TL^_31rj)1i5_?a021HG%c!E
.
z
.
59031r_VEGc021

x

p

Sj
324%5

ﬀﬃﬂﬁ
%
76TJuZ8!!
"
x
:
Ms1
IScte)Ea]:185
,
1~90 & 8
]
8 GI1)EF= Ga_\]vqS]:10WM_25 EF=G0H=PET021 GI1
,/.
59021
m
ei5SeHE6=
l
?a]
.
5WJp/cH;i_!G RH=`_2?I1zQEbeHL^_31i5
,
12JB0Sei0\]vedpd;NMheA?a_2021U021);>=/c!E
.3,
R31 Gb_ ,!Ga_VEbzP=
,
1c
.
_KEM;NMh]ijd=
m
1)Eb]:1*021HG
GI?FEb_
,
?a_KEI1G
m
e
.
;
.nm
]TL^_31Ggx
R
5ﬀ=
.ns
?

vDv

JN;>=
1
0 8:0o;>=G5
,
1HE6=t;>= G
.
59031{Y=EG&u1
,`.
595H=`]TGFG6=D5
,
1

E,k]:?I1)ErX4&

^ x

_2?FEI17_9521
,
=`jde)EF=XPm
]
&
]
8
R
^<1A?P_25 GbcB1
,
?,E
.
jdwA?,E71%]ijd=
m
1g_KE)q^]TGa],9;:1
	
c!E
.2,
R21
]C5\zQE6=PE
.
_
m
1 X  &
]
8St^pt?FEbwHG R9=`_2?71@EbeHG
.
;i_2?b]
.
5WJ
,
18?I?71 G
.
52021ZGI1)EF= eHL^_F]vcteA10WMh_95 E6=D0F]
.
jdwA?,E71
]C5\zQE6=PE
.
_
m
12JB0WMh_95 =
,A,
e8;ve)E
.
jdwA?,E71c18?OGb_KEI?
.
_2?M0WMh_954E6=D0H=PEOG
.
59021g_KEJX 83m0 &;0c^q0SegqD1i;
.
cFctecB=PE
;NM<0
m
185
,
1985cB=G?b]>=D;:1
]
?F=G;i]:1i52521Ox
:
M]C5KG7?,Ea_Fj)1i5_? 83m0 &;0 cS1)Eaj)18?I?FE6=c021OG
.
59031HEW;>=0Gb_ ,SGb_KEfzP=
,
1Q021
ﬁ=PEG<pa;>=zQEbeHL^_31i5
,
1"021

v%ﬁmPq0H=D5KG ;:10,k_3?W0 Mj1
IScH;
.
E71)Ew;:1G
.
_!G
l
G
.
;9021n;>=cH;>=D5Sw8?I1 ;=_!GFL^_ M p

v#v
jdwA?FEI1HGb031c!E
.
z
.
59021g_KEW18?b021M0\eA?71
,
?71)E<;>=7c!EfeGI185
,
1c
.
GFGb],H;:1M0WMs1=o_';i]TL^_\]C021Ox^ Me=`_2?,E71HGj/]TGFGb]
.
5!GHJ
8:0 &
,
1A?7?I1z
.
]TGHJ.G
.
5_?7e
m
=D;:1gjJ185E?7pﬃ;NMheA?b_90212J
,/.
j/jJ1}ﬁ=PEG
R
5 qS]%E
.
5FjJ185E?
R
q
.
;i_2?b]
.
5  ]TGFGb]
.
5
X
R R
 J

v#v!!J=32

>?@ﬁA
%
76TJ

v#v2Z,
"
^
.
_ 8
,`.
_2? &n=D09=PErX

v9Z#Z#J=
 *=B2
?9J

v#v9Z
 

 *=B2
?
% 
76TJ

vDv
!"
^ J#1A?c!E
.
c
.
GI1i5_?b;NMh_2?a]C;i]TG6=G?b]
.
5T021 8:0 &
.
E,k]:?F=o_VIT185 ,B=G59021
*
c
.
_VEu;>=
,
=PE7?
.nm
EF=cSRF]:1
,/.
jdcH;vwA?I1O031a;>=
m
e
.
j
.
EfcSR
.
;
.`m
]:1Q021O;>= Gb_KEfzP=
,
1M1A?c!E
.3,
R31 Gb_ ,SGb_KEfzP=
,
1a031%ﬁ=PEGu=`]C5!Gb]L^_31c
.
_KE
;>=0\eA?71
,
?a]
.
5 021 GI?FEb_
,
?a_KEI1HG RO30KEa]TL5_21HGr185\z
.
_F]:1HGp~zP=`],9;:1c!E
.
z
.
59021g_KE
X 185E?FEI1

1A?

jdwA?FE71HG ^Ax
OMs1HGI?"0H=G5!G
,
1A?7?I1O?R\egjd=G?b]TL^_21O031+c!E
.
GfcS1
,
?b]
.
5$8:0 & c
.
_KE";>=U0\eA?71
,
?a]
.
5'0 MR^_\j/]C0F]:?beO0F_1cKE
.2,
R21
G
.
_!G
l
G
.
; L^_31>GHMh]C5!G
,
Ea]:?
,
1
,
RH=ocF]:?FE71Ox
ﬀ 7ﬃC ﬃ 4EDGF}2" ;>A);IH7,'03( %"*,ﬂ0 =D=10
:
= E71
,
R21)E
,
R21M021a;NMs1i=`_ Ga_VEPﬁ=PEG ;
.
_21_95 Ef§_;:1
,
;veO0H=D5KGu;>=
,/.
jdc!EfeR31i5KGa]
.
5'021O;NMegq
.
;i_2?a]
.
5
021Y;>=cH;>=D5Sw8?I12J 5
.
5 G71g_9;:1gjJ185E?c
.
_KE+;:1Gc!E
.2,
1HGGb_!G
,
;i]ijT=G?a]TL^_31GT1A?'=G?bj
.
GfcSR\e)Ea]TL5_21HG}cH=GFGbeHG
Zﬃ#ﬃ 	G#ﬀﬃ  ﬁ  ( d U    	
  
1A?%c!EfeGI185E?FGJUjd=o]TG+e
m
=D;:1gjJ185E?c
.
_VEr;NMheﬂq
.
;i_3?a]
.
5
m
e
.
cSROVGb]TL^_21T1A?
m
e
.
?R21)Ebj/]TL^_21T021f;>=DGb_KEbzP=
,
1
jd=PEI?a]:1859521Oxgn1<cH;i_!GHJA;:1cH=GFGbe R5K0KEa]TL^_31 021ﬁ=PEFG1A?+GI1HG]ijdcH;i]
,
=G?a]
.
5!G Gb_KEz;NMheﬂq
.
;i_2?a]
.
5
,
;i]ijd=g?a]TL^_21
1A?7cKE
.
,B=,H;:1gjJ185E?*,k]
.
;
.`m
]TL^_212J
,`.
5!GI?a]:?a_31i5_?*;NM_2521f021HG7c!Eb]
.
Ea]:?feHGc0F_c!E
.`m
EF=`jdjJ1]C5E?I1HE75H=G?b]
.
5H=D;
0WMs1
IScH;
.
E6=G?a]
.
5'0217Y=EGgx
8)99=:

Z=HKGU¢DGL T X[\¡EX<?=X )Z ,JKGL HPG£?;YV¡[\BL^GU¢DG H@CGUYJ L5J[ ¥ Y[FL
:
MV=
,
?b]vqS]:?be
m
e
.
;
.nm
]TL^_21O0210Gb_KEfzP=
,
1ﬀJK?718;C;:1 L^_21c;:1+q
.
;
,
=D5F]TGbjJ12JK;>=U?71
,
?
.
5F]TL5_21O1A?";:1G)]ijdcB=
,
?FG
jdeA?be
.
Eb]:?a]TL^_31G G
.
5E?"=`_2?F=G5E?u021c!E
.2,
1HGGb_!GcKE
.
0F_\]TGF=G5E?u021HGb11A?FG GI185!Gb],H;:1HG Gb_KEu;:1
,
;i]ijT=G?JOc!Ea]C5
l
,
]vcB=D;:1gjJ185E?d;NMhegj/]TGFGb]
.
5{021
m
=o p 1S1A?+021 GI1)EFEI1
.
_ ;>=
m
e85\e)EF=G?b]
.
5ﬀ021k_VIﬀ?FR21)Eaj/]TL5_21HGrx 0_
,/.
_KEFG<021HGW?,E
.
]TGW031HE75F]vw)E71HGW0\e
,
18595F]:1HGHJE;:1HG
.
,!G71)EfqD=g?a]
.
5!G GfcB=G?b]>=D;:1HGp>RH=`_3?71 EfeHG
.
;i_2?a]
.
5 JO]TGFGb_21HGW021
cH;>=G?I1
l
z
.
EajJ1HG
.
E,k]:?F=G;:1G
.
_ 0WMV=g?7?71)E,Ea]TGFGI1r_VEGHJ
.
5E?%j
.
5E?,Ebe/_9521
m
e
.
j
.
Ebc!R
.
;
.nm
]:1)0\eA?F=o]C;C;ve81J031d;>=
Gb_KEbzP=
,
1f021Y=EGgx
R
5 cB=PEI?a]
,
_9;i]:1)EJ021+5
.
j ,!E71g_!GI1HG GI?FEb_
,
?a_KEI1HG
m
e
.
;
.nm
]TL^_21HGa?fegj
.
]
m
52185E?*0WMh_95
,
RH=D5
m
1rj)1i5_?
,
;i]ijd=G?a]TL5_217]ijdc
.
E7?F=G5E?Q09=D5!GQ;NMR\]TG7?
.
]%E71*021r;>=c9;>=D5\wA?712JSGb_KE_9531e
,
R218;C;:1*021r?71gjdcSG
021%c9;i_!Gb]:1r_VEG
,
185E?F=o]C521HG"0217jd]C;C;i]
.
5!Gb0WMV=G595\eA1HG 

ﬀ ﬀVJZ 		
(2  ?

5
%
76TJZ 	E~

ﬀ ﬀVJZ !

"
=rq#1
,
021HG<?I1gjdcte)EF=G?b_KE71HGcB=GFGfe81HGBGb_ ,SGI?F=G5E?a]:18;C;:1gjJ185E?W=`_
l
021HGFGb_!G<0F_|c
.
]C5_?<021zC_!Gb]
.
5f021O;NMs1i=`_Ux 8^]
;NM
.
,SGI1)EbqG=G?a]
.
5p=
,
?a_218;C;:1T021|ﬁ=PEG Ebeﬂqnw8;:1_95j
.
59021
m
18;veT1A?*021HGFGfe
,
RSeﬀJ_95p1
I9=ojJ185p0\eA?F=`]C;C;veJ021
;>= Gb_KEfzP=
,
1cB1HEbjJ1A?M021U0F]TGI?a]C5
m
_31HEQ0F]teHEI185E?Gq?;^cS1HGM031yj
.
0218;veHGQ0\_!G+pf021HGe
,/.
_9;:1gjJ185E?FGn0WMj1i=`_
;i]TL^_F]C031%cB=PEn;:17cH=GFGbe .zX Z^b;:1HGEfeHG71i=`_ I1cB=D;ve
.
R530VE
.nm
E6=ocSRF]TL5_21HGJX

^b;:1HGqD=G;C;ve81HGq031r0\e#,
,
;:12JzX

^
;:1HG)e ; 1
,
?F=Gu;
.
,eGb1A?rX

^W;:1G GI?FEa_
,
?b_KE71HGu021 Ea_F]TGFGI18;C;:1rj)1i5_?rx
ﬁﬀﬃﬂ! #"$ﬂ&%'ﬀﬃ(*),+!-./(0ﬁﬂ&"1)$2'34.65879:':';<>=4;?8@BADCFEGIH
KJe=D5
,
]:185MLONbePLI1i=`_Q#RO30N
.`m
NF=ocMRF]TS^_21PLUL
.
5_?|cNbePLI1i5_?VLcMN71PLWS^_21{cB=IN7?
.
_2?p ;>=XLb_NfzP=
,
1ﬁ021
ﬁ=INVLPYo]C;TL1L
.
5E?
,
1ﬂcS185909=D5E?jd=;
.
Nb]:?F=`]NI1rj)1i5_?
,/.
5
,
185E?ZNbePLh0H=G5MLl;:1PLN?I1NWNF=o]C5MLl=D5
,
]:185MLN1A?
,
N6=G?beNa]TLfePL
021Q;[J\R\egj/]TLfc&RSwPNI1 85_90f1A?]Lb_N<;:1PLB=G5
,
L<021
,
1NI?F=`]C5ML<q
.
;
,
=D5Lrx^ 1PL^NbePLI1i=`_Q
,`.
NWN71PLfc
.
5202185E?pc021PL

.
521PLb0!Je
,/.
_9;:1gjJ185E?
,/.
5 q#1N
m
1i=D5E?q#1NVL_9531_Nb]vqS]vwN71cNa]C5
,
]vcB=D;:1
,/.
j/jJ1M;[Jh]C;C;i_MLI?WN71Q;>=a`]
m
_N71b
\xCZnx
W1PLcNb]vqS]vwN71PL
.
5E?7_9521cMN
.
z
.
59021g_Nc?;^cF]TS^_21f021US^_31i;TS5_21PL7jdwA?WN71PLPYU_9521f;>=IN
m
1g_Nc021US^_218;TS^_21PL
0F]vi=`]C521PLb031+jdwA?WN71PL<1A?_9531a;
.
5
m
_21g_Nc
.
_\qG=D5E?q=g?7?71g]C590N71cH;i_La]:1g_NWLu0\]v=o]C521PLu021^]C;
.
jdwA?WNI1DLgxd^]
;[J\
m
1 031<;:1g_NUz
.
Najd=g?a]
.
5BN71gj
.
5E?I1W=`_QcteNa]
.
021PL5
.
=
,
R\]:1i52521QX

x

p

xe
gfO=Fx ^L1A?.R21PLfcteNa]:1859521QXIZnx\
p

x

fO=Fx ^YG;:1)cMN
.3,
1PLWLb_MLl021)z
.
Nbjd=G?b]
.
5)031
,
1PLhNfeDLI1i=`_Qr1PL7?h185
,/.
N71)jd=D;
,/.
jdcNa]TLN18?l5\e
,
1PLVLb]:?I1)_95
e
,/.
_9;:1gjJ185E?q0!Js1=o_ﬁ;i]TS5_F]C021iLa_NQ021PLKe
,
R218;C;:1DL"021r?I1rjyc&LK]ijdc
.
NI?F=D5_?71PLgxW1jde
,
=D5F]TLbjJ17]ijdc9;i]TS^_21
;[Js1PS1A?
,/.
5/j=_
m
_\ea0!Jh_9521*=G?bj
.
Lfc&R\wNI1cH;i_ML"031i5L71O1A?"0!Jh_9521a?71gjdcteNF=g?a_NI1a021cLb_NfzP=
,
1cH;i_ML)e8;:1ﬂqneA1
=`_2?
.
Na]TL6=D5_?_95
,

,
;:1q0!JheﬂqG=oc
.
NF=G?b]
.
5T1A?W021PcMNbe
,
]vck]:?F=g?a]
.
5MLkLb_ML
,
1ﬂc9?b],H;:1n0!Je=D;i]ijJ185E?I1N ;:1PL<
.
521PL 021
Na_\]TLVLI18;C;:1gjJ185E?rx
KlMﬂ&%m%'ﬀﬃ-.-.ﬀﬃn$o&pF%'q5rAﬁs&?Zt4:uAD@wvxM9F=y=!;ﬁ:zH
{
1PLPqG=D;C;veA1DL"021r0Se+,&
,
;:1ﬃYH=o_MLWLa]z=oc\cS18;ve81PL
,
R2185H=`_Q0!Jh]C5
.
520H=G?a]
.
5!Y&L
.
5E?q;>=IN
m
1PL"021+Z8vpZAv#v
S]C;
.
jyw8?ZN71PLd1A?1jJ1PLb_NI1i5_?aj=_MLWS^_!Jp

vDv#v ^]C;
.
jdwA?WNI1DLf021t;
.
5
m
X
,
z=x]`]
m
_N71|
Fx

^Ax) 1DL
,
R2185H=o_Q
L
.
5E?q185
m
e85\eNF=G;}Lb]:?a_\ePLgLb_Nn;:1PLq?71NWN6=`]C5ML~NI1i;>=g?a]vq#1gjJ185E?hj 1g_9521PLn021r;[J\R31rjd]TLbcMR\wN71a
.
N60@XCcePNb]
.
021
=`jd=
.
5F]:1859521 ﬁﬀ ﬀYzZ !

"
^ x
]
;TLgL
.
5E?c
.
_NQ;>=dcH;i_\cB=INI?
,/.
5
,
185E?ZNbePLn=`_
.
N60
l
R
L7?n0F_ﬃ0\§Oj)1r021

R9=INVLb]TLjT=`]TL"=ocFcB=/NF=`]TLWLI185E?)e
m
=G;:1rj)1i5_?u09=D5MLq;>=aNbe
m
]
.
5'0!J
R
;vLb]i_Fj 18?"04JVmn=D0Na]>=/N
,
=h=G?71N6=Fx
{
1DLqG=D;C;veA1DLN021q0\e#,
,
;:1)cMN71859531i5_?
m
e85\eNF=D;:1gjJ185E?h;:1g_NkL
.
_N
,
1q09=D5MLw;:1PLhNfe
m
]
.
5MLh1
.
590NbeA1PLqX ?I1N
l
NF=o]C5ML
,
RH=
.
?a]TS^_21PL ^*Lb]:?a_Se81PL 1i5_?WN71
\
=D;C;:1PLY=/Na]C521Na]TL 1A?^RNbLI1w;>=D5F]:?b]>=Fxr 1DL}LI?WNb_
,
?a_NI1PL}LI1gj-,H;:185E?
    / U	

Z
E~
	


	


\xCZ(5  ﬀﬁﬀﬂﬃVﬁA "!$#ﬂﬁﬀ ﬁ% ﬀWﬂ&'! )( A'ﬂ* A ﬀ4+ﬂ!ﬁA-,.,/ ﬀ ﬀWﬁ0 5 ﬀW,/ﬀ ﬀ 1ﬃﬀﬂ ﬂﬁA32 A ﬂ546ﬁ7 ﬃ%8
9
:2-<;>= 2@?AB'CEDE2FAG CEDIH3J6
	


Fx

LK Mﬃ N& ?+ﬂO QP AR ﬂ$ﬂ&(A8"% ﬀWS(ﬂM 5!yﬁA ﬂP 0(S(ﬂF,%SL A ﬀUT ﬁﬀV 6 @E,),/W ﬁﬀX
7 ,%SY,/ﬀ7 ﬁZ%[ﬂP AR[65\,0] .,/ﬀ^ AR] z +_E,%!5 zﬁ?ﬀVﬂFS QP ! 1, ﬁ?ﬀﬁﬂ$`&(S[aE,/ 6  ﬀﬁﬀ ﬂﬁ.,
b
2-<;FT ﬁﬀV
b
& ﬀVﬂVVAdc-GD
9
A@eRfgfﬂD
b
6
cMN
.
q
.
S^_Se81PL)cB=INq021PLcMN
.3,
1PLWLb_ML
,
=g?F=LI?WN
.
c&RF]TS5_21PLu?718;TL S5_21*;>=J;i],teNF=G?b]
.
52,MNa_2?6=D;:1c0!Jh_9521]ijdc
.
N
l
?F=G5E?71US^_9=D5E?a]:?fef0!Js1=o_ L
.
_2?71NZNF=`]C521OL
.
_ML*;[Jj1S18?*0!Jh_9521'=
,
?a]vq^]:?bejd=
m
jd=G?b]TS^_21FY0!Jh_9521'=`_
m
jJ185
l
?F=g?a]
.
5Y0F_>k_QY?WR21Naj/]TS5_21
.
_ 04J_9531
,
RH=IN
m
1RO30NF=o_9;i]TS^_21
,
NbeﬂeA1ycB=/Na;[JV=
,A,
_Fj_2;>=G?a]
.
5ﬃ021J;>=rq#1PL
ZP
	
	G#


    d U	

ﬁﬀ ﬀYzZ !	

"
xtW1PL
,
R2185H=`_Q0!J]C5
.
590H=G?b]
.
5 N71ﬂcMNfePL7185E?I185E?K_95217cMN71g_\qD1r021U;>=dcMNfePL7185
,
1r0!Jh]ijdc
.
N
l
?F=G5E?71PL~S5_H=D5E?b]:?bePLu0!Js1=o_
1A?q021
m
;>=
,
1a0H=G5ML";:1cL
.
_ML
l
L
.
; 0217ﬁ=INVLgx
ﬀ pPﬂ %'(nﬀ
n5@=`_2?ZN71+=IN
m
_\jJ185E?*185 zP=rq#1g_N*021+;[Jj1 Q\]TLI?I1i5
,
1d0!Jh_95 cS1N
m
ei;i]TL
.
;hNa]
,
R21d1i5
m
;>=
,
1q^]:1i5_?r021
;[Jh]ijdcB=
,
?a]TLbjJ1jdeA?fe
.
Na]:?a]TS5_21Ox
{
=c9;i_\cB=INI?"021PL
,
N6=G?bwNI1DL<0!J]ijycB=
,
?~Lb_NPﬁ=INWL L
.
5E?b185E?
.
_NbePLu0!Jh_95
=D59531=o_{0!JheZj 1
,
?F=LJ;
.
,eDLPYhLfcte
,
]vu&S^_21PLp ;>= cH;>=D5\wA?716N
.
_
m
15x 1?;5cS1ﬃ04JheZj 1
,
?F=]C590\]TS^_21 S^_31ﬃ;:1
?71NZNF=`]C5
,`.
5E?7185H=`]:?_9521 S^_H=D5E?b]:?bed]ijdc
.
N7?6=D5E?71J04Jj1i=`_
.
_ 021
m
;>=
,
1J0H=D5LcL6=cN
.2,
R21 Lb_ ,&Lb_NfzP=
,
15x
d
,
R\egjd=G?b]TS^_21gjJ185E?PY =`_ j
.
jJ185E?U021
;[Jh]ijdcB=
,
?r0!Jh_9521#jye8?fe
.
Na]:?I1ﬃY;:1jdeA?6=`j
.
Nfc&RF]TLbjJ1+021
,
R
.2,
LI1a?WNF=G0F_F]:?cH=INq;[JV=`_
m
jJ185E?F=g?a]
.
56,MNb_2?F=G;:1*031*;>=U?71gjdcteNF=g?a_NI1+X cB=INu?WNF=G5MLfz
.
Najd=g?a]
.
5'021*;[Jei531PN
m
]:1
,
]C5\eA?a]TS^_31l1i5e8521N
m
]:1l?VR21Najd]TS^_21g^S1A?021 ;>=cMNI1DLWLb]
.
5!YAcMN
.
q
.
S^_H=D5_?;>=zC_MLb]
.
5O18?
	
.
_a;>= Lb_ ,9;i]ijd=G?a]
.
5
021c;[Js1=o_
1A?"021*;>=
m
;>=
,
1
,/.
5E?I1i5 _21PL"0H=D5Lq;:1cS1N
m
e8;i]TL
.
;x
{
1PL)eZj 1
,
?6=L k_F]C0\]TLbePLu1A? L6=G?b_NbePLu185
1i=`_
L
.
5E?cMN
.
j 1A?bePLkN6=D0F]>=D;:1gjJ185E?h1A?kN71A?
.
j ,S185E?c
.
_N<z
.
NbjJ1Nw021PL
,`.
_N
.
52521PL ;
.
,teA1DL
,/.
j/j)1";[J]C;C;i_MLI?ZN71
;[Js1QK1rjycH;:1b0F_
,
NF=G?fwPNI1b021_3?;+Xz`]
m
_NI1~
Fx

^Ax	dE18;
.
5U;:1
,
=LPYG;>=
,/.
_N
.
59521b0!JheZj 1
,
?F=L$k_F]C0F]TLfePLcS1g_2?
A?WNI1Lb]ijdc9;:1
.
_ j_9;:?b]vcH;:1Ox
{
= NfeﬂcB=IN7?b]:?a]
.
5p021PL
,
NF=G?fwN71PLr;
.
,eDLaLb_Nyﬁ=INVLaLb_
mnm
wNI1+;>=~cMNfePL7185
,
1
0!Jh_951cS1N
m
e8;i]TL
.
;yNa]
,
R21O185
m
;>=
,
1bLb_N";[Jj185MLI1gj-,H;:1a031*;>=cH;>=D5\wA?I1 +M, ﬁﬀﬃﬂ4YLZ 	!
"
x
	


Fx

  ﬁA ﬀ SF[ ﬂP ﬀ  5\, M'^ A %ﬂﬁ1ﬃﬀﬂ@7GA  , &(+ﬂ]ﬁA-, ﬁA ﬀ ﬂﬁA5 ﬀW,/a ﬀV7Oﬁﬀ,	 A-,# 4
C 7 ﬂ$
ﬂﬁzS7`aE,ﬀV/J6F?& ., S 5ﬂ',ﬀW >E,5 ﬁA ﬀﬃSF[ 7 S', ﬃ%[ A8ﬃ:  ,/ ﬀﬂ[ 8S','&Mﬁﬀ.W ﬁ.,/7`', ] 1 
B
+ﬂ
4  ﬀVﬀ ﬂﬁ.,$O
9
:2-<;>= 2@? Acgc 6 c D
9
A@ec 6 CED
b
J6
 P/$pD./-. /$2m%m%'X 5ﬃsy:':8;ﬁGIH

.
5
,
1N659=D5E?*;>=1cMNfePL7185
,
1/eﬂq#185E?a_218;C;:1T0!Js1i=`_ ;i]TS^_F]C021OL
.
_L*;:1DL
,/.
590F]:?b]
.
5ML
,
;i]ijd=g?a]TS^_21PLc=
, l
?a_31i;C;:1PLPYN;[Jh_9521021PLycH;i_ML/]ijyc
.
N7?6=D5E?I1DL)0Se
,/.
_Sq#1N7?71PLqS]:185E?J031;[J
.
,&LI1PNfqG=G?a]
.
54YcH=INT;[Jh]C5MLI?WNb_FjJ185E?
ﬁ=INVL
,&LI1Nbq#1N#<=`jJ1NF=kX +"^/p ,
.
N60 021ﬁ;>=XL
.
59021ﬁ=INWL fM;
.
,B=G;_d^_Nbq#1ﬂ
.
NYX|fcd9^ Y 021
5
.
j ,MN71g_MLI1PLT1gjdcMN71g]C5E?I1PL
m
e
.
;
.nm
]TS5_21PLNI18;>=G?a]vq#1gjJ185E?Bj 1g_9521PLf=ocFcS18;veA1PL % A ?ﬂr18? N71PLWLI1gj-,H;>=D5E?
=`_Q}z
.
NajT=G?a]
.
5L<021_N6=rqS]C521gjJ185E?W?71NWNI1DLI?ZN71PLcX
,
z=x`]
m
_NI1c
Fx

^ xkW1PL LI?WNa_
,
?b_N71PL
.
5E?eA?fea0\eA?71
,
?beA1PL
    / U	

Z
!
	


pj
.
#1859521PLN18?kRH=`_3?71PLw;>=G?b]:?a_9031DLN0H=D5MLl;:1DLh021g_QKR\egj/]TLfc&R\wNI1DLl031PY=INWLgx	N=INl;:1g_NkLa_ScS1Nbc
.
Lb]:?b]
.
5
=rq#1
,
021PLz
.
Najd=g?a]
.
5MLQ0F_95H=`]NI1PL_Nbe
,
185E?71PL
.
_t021PLc
.
;v
m#.
521PLM?WN6=RF]TLWL6=D5E?_95
,

,
;:1)021
m
18;N1A?a021
0\e
m
18;S0F_}cS1NajT=ozuN
.
LI?PY^p*;[J]ijd=
m
1Q031
,
1g_QONI185
,/.
5E?WNfePL^La_N

1NWNI1ﬃY
,
1PL
m
_9;C;i]:1PL^LI1gj-,H;:185E?]C590F]TS5_21N
S^_21*021PLPe
,/.
_9;:1gjJ185E?VLu0!Js1=o_ﬃ;i]TS^_F]C031
.
5E?q1g_ﬃ;i]:1g_~pT;>= Lb_NfzP=
,
1ﬃYH=o_
,`.
_NVLq021PLn021N65F]:1NWLPj/]C;C;i]
.
5ML
0!Je=D595\eA1PLI T  0 E,
b
ﬂﬃ%8E,),Y

v#v#vIT  ?@S E, 2! >? &'FY

v#v9Z	 M, ﬁﬀﬃﬂ_E,] 76TY

v#v
#"
x
	


Fx


b
87"&(+ﬂﬂ$"% A ?ﬂ  5 A ﬀW 5ﬂIﬂ$UT ﬁﬀV 4 5 ﬀVﬀ ﬂﬁ.,$O
9
:2-<;>= 2?';FTL2F2F2 J6
8)99  NP¡%XQSERL5GL HKG X<[\T YQ\Z=X¢ HPGL )<J?f?=Z;GL
n1r5
.
j-,MNI1r_Q#j
.
0\w8;:1PL
.
5E?eA?be%cMN
.
c
.
LfePLPc
.
_Nq1Q^cH;i]TS^_21Nq;[J
.
Na]
m
]C521a021PL
m
_9;C;i]:1PLjT=IN7?b]:1i5L
 @ﬂS7OSFYE,T  ?@S1Y

v#v
 "
x
R
5

vDv9Z	Y  T  ?@SYE, 2! >? &'	Y

v#v2Z
"
.
5E?eﬂqD=G;i_\eT021g_Qjye
,
=
l
5F]TLbjJ1PL 021Kz
.
Najd=G?b]
.
5J021
,
1PLLI?WNa_
,
?b_N71PLL
.
_ML 021PL
,/.
590\]:?a]
.
5MLl1i5OqS]N
.
52521gjJ185E?F=D;:1PLqX
,
;i]ijT=G?a]TS^_31DL
1A?
m
e
.
;
.nm
]TS^_21PL ^
,`.
NWN71PLfc
.
520H=D5E?p
,
18;C;:1PL~La_ScFc
.
LfeA1PLn021PLn021N75F]:1NVLPj/]C;C;i]
.
5MLu0!JV=G595\eA1PLrxM=D5MLP_95
cMNI1rjd]:1PNl?71gjdc&LPY
,
1PLW=`_2?I1r_NVL
.
5E? 1 Q9=`jd]C5\eq;>=cLI?F=,k]C;i]:?be"021Q;>=
m
;>=
,
1  T  ?@S E,k 76TY

vDv
!"
,`.
5E?71
l
5^_21U0H=G5MLQ;:17cS1Najd=ozuN
.
LI?n1A? LI1PLKc
.
?7185E?a]>=G;i]:?bePLq021zC_MLb]
.
50H=D5MLQ;>=/cN
.2,
R21 Lb_ ,&Lb_NfzP=
,
1
XP09=D5MLQ;:1PL
cMNI1rjd]:1PNWLyjyw8?ZN71PL ^cL
.
_ML);[JV=
,
?b]
.
5
,/.
j ,k]C5\eA1
0\_ F_Q021
,
R9=D;:1g_NKL
.
;>=`]NI1+1A?J021
;>=
,/.
590F_
,
?b]
.
5
021d;>= Lb_ ,MLa_NbzP=
,
1Ox
R
5cH=IN7?b]
,
_2;i]:1PN  T  ?@SYE, 2! >? &'	Y

v#v9Z
"
.
5_?%eﬂqG=D;i_\eT;:1DLO1PS1A?VLc031cS185E?I1
021';>= La_NbzP=
,
1f1A?U021';>=;>=G?b]:?a_9031ﬃY021PL
,
RH=D5
m
1gjJ185E?WL
.
N,k]:?F=o_Q 18?U021PLcN
.
cMNb]veA?bePL*?WR21Naj
.
cMR5
l
Lb]TS^_21PLl0F_ L
.
;x
{
1"021g_Q\]vwgjJ1)jde
,
=D5F]TLbjJ1)]C5 q
.
S^_Se)qS]:185E?w031DL
,
=ocB=
,
]:?bePLh021
m
1i;318?w031q0\e
m
18;90!Jh_9521
uH521
,/.
_
,
R31d021OL
.
;
m
18;vep1zP=`],H;:1dcMN
.
z
.
59021g_NPY!L6=G?b_NbeA1T185
m
;>=
,
1J1A?c185]C5MLI?F= ,F]C;i]:?be)?VR31PNbj
.
0\
l
5H=`jd]TS^_21FYL
.
_MLM;[Je=
,
?a]
.
5ﬃ0F_ k_Q
m
e
.
?VR31PNbj/]TS^_21FY
,/.
590F_\]TLF=G5E?pf;>=/z
.
Nbjd=G?b]
.
5ﬃ021c
.3,
R31DLQ0!Jj1i=`_
;i]TS^_F]C031/cMN
.3,
R31f021d;>= Lb_NbzP=
,
1Ox+ T  0 E,
b
ﬂﬃ%8E,),Y

v#v#v
"
S5_H=D5E?p
1g_Q Lb_
mnm
wN7185E?%_95 =S^_F]vz wNI1
Lb_\cS1Nbu
,
]:18;
,/.
j/jJ1 N71PLfc
.
5ML6= ,9;:1T0!Jh_9521d;i],ePN6=G?a]
.
5 jd=LWLb]vq#1J04Jj1i=`_t185cN
.
q#185H=G5
,
1J0F_ Nfe
m#.
;i]:?71
1A? L
,
_9;vc2?F=D5E?q;:1PL~LI?WNa_
,
?b_N71PL
.
,&LI1PNfqneA1PL Lb_NP_9521
,`.
_N7?I1%e
,
R31i;C;:1a021c?I1rjyc&LgxW1cL
,
e85H=INb]
.
0217z
.
N
l
jd=G?b]
.
5d1PL7?
,
1gcB1i520H=D5E?]N71gj/]TL 185S^_31DLI?b]
.
5cB=INb;>=%cMNbePLI185
,
1O031
m
_9;C;i]:1PL^Lb_Nb;:1PLcB1i5_?71PL<021O0F_9531DL
.
_031
,
N6=G?bwN71PL)]TL
.
;vePL
,/.
j/jJ1+]C520F]TS^_\ecB=INI+M, ﬁﬀﬃﬂ E,  76TY

v#v
"
x
 JV=o_2?WNI1DLj
.
0\w8;:1DLPegjJ1A?7?7185E?Q;[J R5^c
.
?VR\wPLI1 S^_21);:1PL
m
_9;C;i]:1PLPc
.
_NZNF=`]:185E?KA?ZN71z
.
NajyeDLPcH=INM;>=zC_
l
Lb]
.
5UL6=`]TL
.
525F]vwN71n021Q;>=
m
;>=
,
1
,/.
59031i5LbeA1n185ULb_NbzP=
,
1Ox c
B
 ﬀ + E, 76TY

v#v2Z	-T  ?@S E, 2! >? &'FY

v#v2Z
"
.
5E?<=D5H=D;vLbeq;>=cLI?F=,k]C;i]:?beq021Q;[Js1i=`_d;i]TS^_F]C021c
.
_NW021Q5
.
j ,MN71g_MLI1PLNfe
m
]
.
5ML 031Y=INWLcNbePLI1i5
l
?F=G5E?_9521aLa_NbzP=
,
1U0Segc
.
_Nbq^_21U021
,
=IN6=
,
?beNa]TLI?a]TS5_21PL"?
.
c
.nm
NF=oc&R\]TS^_21PLgx,d5]
,
1PLn?ZNF=rqG=`_Q#]C590F]TS^_31i5_?
Z~Gv
	G#


    d U	

;>=#c
.
LWLa],F]C;i]:?beT021+;>=1zC_MLb]
.
5 031+;>=
m
;>=
,
1d0!Js1=o_ Lb_\cB1PNfu
,
]:18;C;:1OL
.
_MLr031DL
,/.
590F]:?b]
.
5ML
,
;i]ijT=G?a]TS^_31DL
0F]teN7185E?71PL"0H=D5Ln;:1%cH=LWLbec021ﬁ=INWLDYF]C;TL"5!Js1 QScH;i]TS^_31i5_?
,
1ﬂcS18590H=D5E?cB=Lq;>=yz
.
NajT=G?a]
.
5
021PL
m
_9;C;i]:1PL
.
,&LI1Nbq`eDL)pKRH=`_2?I1PLu;>=G?a]:?b_9021PLgx\M=D5ML~LI1PLb?WN6=rqG=`_Q4Y  5!8, Y

v#v
"
LPJV=cFck_F]:1bLa_N";[J]C5F_2185
,
1a021a;>=
?
.
c
.nm
N6=oc&RF]:1bLa_Nn;:1PL
,/.
520F]:?a]
.
5L"021%zC_La]
.
5021*;>=
m
;>=
,
1c0!Js1i=`_Uxkq?b]C;i]TL6=D5E?)_95~j
.
0\w8;:1cLb]ijdcH;:1a021
?WN6=D5MLfc
.
NI?u;
.2,
=D;S021
,
RH=D;:1g_NPY
,
1A?"=`_2?I1g_N)j
.
5_?WN71BS^_31a;>=7zC_MLb]
.
5 LF=o]TL
.
595F]vwN71M021O;>=
m
;>=
,
1O031bLb_N
l
zP=
,
1a1A?)cMN
.2,
R21cLb_ ,&Lb_NfzP=
,
1FYML
.
_ML)z
.
NajJ1a031%zP=`],H;:1PL NbePLb_N
m
185
,
1DLu0!Js1=o_!Y\cS1g_2? LI1%cMN
.
0F_F]N71c0H=G5ML
;:1PLu0SegcN71PLWLa]
.
5MLu0\_
?I1NWNF=o]C5|cMNI1PLVS5_21a5!Jh]ijdc
.
NI?71
. 
La_N";>=cH;>=G5\wA?71FY30H=G5MLu;>=jJ1PLb_N71
,
1gcB1i520H=D5E?
. 
;>=uH531
,`.
_
,
R21O021
m
;>=
,
1Q1PLI? L
.
_Fj/]TLI1+p_25NF=g
.
59521gjJ185E?]L
.
;>=`]N71p]C5
,
]C02185
,
1O5
.
Nbjd=D;:1OxFW1PL
=D5H=G;vLI1DLr?VR31PNbj
.
0\K5H=`j/]TS^_31DL Lb_\cFc
.
L7185E?ye
m
=G;:1rj)1i5_?KS5_21;>=
,`.
5902185ML6=G?a]
.
5qRF]vq#1N65H=G;:1
m
e85\wN71
021PLBS^_9=D5E?a]:?fePLM031
m
;>=
,
1 Lb_ LF=oj/jJ185E?]ijdc
.
N7?F=G5E?71PLKc
.
_NcS1NbjJ1A?7?WNI1U;:1r_NzC_MLb]
.
5L6=`]TL
.
595F]vwN71Ox
{
1gNb§_;:1n021Q;>=a?
.
c
.`m
NF=ocMRF]:1M=+e
m
=D;:1gjJ185E?<eA?be
,`.
5MLb]C0\eNbePcB=IN +M, ﬁﬀﬃﬂ`E, 76TY

vDv
#"
xdyJe=ocFck_SE=D5E?
Lb_NU021PL)=D5H=G;
.nm
]:1PLc185E?ZN71+;:1PL
m
_2;C;i]:1DL7jT=IN7?b]:1i5L*1A?
,
1g_Q
.
,&LI1NbqnePLU=o_ f NK1859;>=D5904Y
,
1PLU=`_2?71g_NWL
cMN
.
c
.
LI185E?q;[Js1i=`_
,/.
j/jJ1cMNb]C5
,
]vcB=D;=
m
185E?"04JheN
.
La]
.
5
1A?~La_
mnm
wN7185E?u;>=zC_MLb]
.
5
021*;>=
m
;>=
,
1
,`.
5E?71
l
5^_21M0H=D5MLb;>=%cMN
.2,
R21BLb_ ,&Lb_NbzP=
,
1JX'L
.
_MLz
.
NajJ1Q021cS1N
m
e8;i]TL
.
; ^
,/.
j/jJ1n1i5e8?6=D5E?<;>=aL
.
_N
,
1OxF 18?I?71
R5^c
.
?VR\wPLI1dcB1PNbjJ1A?7?ZNF=`]:?O04Jj1 QScH;i]TS5_21Na;>=}z
.
Najd=g?a]
.
5Y021
m
_9;C;i]:1PLp6R9=`_2?71PLO;>=G?a]:?b_9021PLM1A?bL
.
_MLO021PL
,/.
590F]:?b]
.
5MLa0!J
.
,H;i]TS^_\]:?bede8;vegq`e81T021d;>=cH;>=D5\wA?71Oxe
,
1gj/jJ185E?DY cﬁﬀ,7 SF1Y

v#v
#"
1A?  ! ﬀ 1,/'X
ﬃ1Y

v#v
ﬁ"
.
5E?_La_
mnm
eNbeKS^_21J;:1PL
m
_9;C;i]:1PLc
.
_SqD=o]:1i5_?A?WN71yz
.
NajdePLBLb_F]:?I1/p+;>=|zC_MLb]
.
5Y021J;>=
m
;>=
,
1
,/.
5E?I1i5 _21M0H=D5MLb031DL^NI1gq`8?I1gjJ185E?VLW521g]
m
1g_Qd0\eﬂc
.
LfePLcS18590H=D5_?u;:1PLcteNa]
.
021PLb031z
.
N7?I1
.
,9;i]TS^_F]:?ben1A?
jd=`]C5_?7185^_MLu021ﬂck_\]TLq09=D5ML"021PL Nbe
m
]
.
5MLu5
.
51 QSc
.
Lfe81PL"=`_6NF=g
.
59521gjJ185E? L
.
;>=`]N71Ox

.
_2?71PL
,
1PLeA?a_2021PL NI18?b]:185952185E?q;[Js1i=`_;i]TS^_\]C021
,`.
j/jJ1+cMNa]C5
,
]vcH=D;=
m
185E?q0!JeN
.
Lb]
.
5xtW1ﬂcS18590H=D5_?DY
L
.
_MLb;:1
,
;i]ijd=G?<=
,
?a_31i;[YE;:1PLj
.
#1859521PL<=D595^_218;C;:1PL<031DL
,/.
590F]:?b]
.
5MLW021M?71gjdcePN6=G?a_N71JX x

~
	
^l1A?
021dcMNI1DLWLb]
.
5ﬂX
 
Fx:Zyj-,B=/N/^P]C5E?71N60\]TL7185E?M;>=|cMNfeDLI185
,
1J1A?a;>= L7?6= ,k]C;i]:?feJ021J;[Jj1i=`_p';[JheA?F=g?a;i]TS^_\]C021/p
;>=aLa_NbzP=
,
1O021O;>=7cH;>=D5\wA?71JXm`]
m
_N71b
\x

^ x\M=D5ML
,
1DL
,`.
590F]:?a]
.
5MLPY
,
Js1DLI?u09=D5MLb;>=cMN
.2,
R21_La_,&Lb_NbzP=
,
1
0217ﬁ=INVL S^_!Js1i;C;:1a0
.
]:?)A?WN71_N71
,
R21N
,
R\eA1Ox
	


\x

 zﬃ% ﬀWS7 7`Gﬂ$ &'!Mﬃ ﬂ$ QP VﬁA5& A ﬀﬁ 6?! S[G5  @ﬁﬀ ﬀV0(ﬂﬁ)( A'I+ﬂ 5 S(ﬂﬁ.,%SIﬂ$
,/7&Fﬀ ﬀV,A ﬀﬁ E,4ﬂ$& ﬀVﬂV %S & ﬁA ﬀ/+ﬂ\( A' ?+ﬂ/QP VﬁA )( A %ﬂ$&F A-,  1,/ ﬀ: A ﬀ:T ﬁﬀV 6
    / U	

Zi~3Z
	


8)99%$ &Y[SQSX )<[\Y<¡KEZ;G£HKG£?;Y )<?=Y<DGWH7@CGUY<J¤¡Y[L^¡%GDQS[\X<TVBQS[kZ;G*)Y<TVT Y
{
1PLNbe
,
1i5_?71PL
.
,&LI1PNfqG=G?a]
.
5LNfe=G;i]TLbeA1PLW=`_}j
.
#185d021PL
,/.
jdc
.
LF=G5E?71PL^q1g_2?WN
.
56d5cS1
,
?WN
.
jJ1A?71N
XzBd9^O1A?)mK]
m
R
R
521N
m
X"1g_2?WN
.
5 n18?I1
,
?
.
N+X m
R
a^a021';[Jh]C5MLI?WNb_FjJ185E?KfO=`j/jT=
l
n=gXd5cS1
,
?WN
.ol
jJ1A?71N+X[f  d9^p,
.
N60p021+;>=6L
.
59021|ﬁ=INVL Q0\LWLI1ﬂﬀX a^Y
.
5E?%cS1Naj/]TLc021f0NI1DLWLI1N7_9521
,
=INI?71
m
;
.
,H=D;:1<031u;>=n0F]TLI?WNa],F_2?a]
.
5r021PL$k_Qr021u531r_3?WN
.
5ML ?VR21Najd]TS^_21PLPYreﬂck]:?VR21Nbj/]TS^_21PL 1A?N021 RH=`_2?I1e8521N
l
m
]:1
,/.
j/j)1J;[Jh]C;C;i_MLI?WNI1i5_?O;:1PLb`]
m
_NI1PLc
Fx\
+1A?c
Fx ~ 

S#S', S E,g 76TY

v#v

 @ﬂS7 S E,  76TY

v#v


T9.,ﬀﬃQW S(S] E,  76TY

v#v
#"
x
	


Fx\
L kﬁﬀ, ﬁ% ﬀWﬂ&'!  ﬂ$ﬂ 7 ﬂ A ﬀﬁﬂ ﬁﬀ
B
.,  +ﬂ ﬂ$ﬂ [ A-,ﬀﬃS ﬀ/& .,.! ﬀﬂ7 )( A'ﬂ&MﬁﬀQP 0,ﬀ A-X
7`', 
b@9
<;FT;6? ﬂ"^ A  8S', ﬀﬁ/&Fﬀ ﬀﬁﬀﬂ&Mﬁﬀ AR[ ﬀ 5! ?+ ﬂ$ 5 ﬁA + A ﬀ 6? 
B
+ A 5 ﬁﬀ ﬀﬁﬂ & S(ﬂ
ﬁA ﬀﬁﬀ% %S  W ﬁ
B
+ 0',/ .,/ﬀ ﬂ$:[ A-,ﬀ S ﬀ/& .,.! ﬀﬂ7G)( A'ﬂVA 0(ﬂﬁ)( A&S', AR 8  ﬀ %5! !$#ﬂﬁﬀ X
%8a[ﬂA   QP 07 ﬃ%8 ﬂ$ 5  @,),/ &  ﬁ?ﬀV
9
ﬁﬀﬃﬂXS] 5 ﬂ$ﬂ ﬂ,07O,%S   &(A8 ﬂ$ $f ﬂ$ %!5ﬂ
ﬂP VﬁA 6?!15 ﬁA + A ﬀ ﬀﬃﬁA %8G0(ﬂﬁ)( A' +ﬂGﬀﬁﬀ% %S   W ﬁ
B
+ﬂ5 S(5ﬂ',ﬀW,%SGﬂP !$#ﬂﬁﬀﬃﬁ%8a[ 6 ﬀﬁﬀ ﬂﬁ.,8O
9
:2-<;>= 2@?I;ﬀ   Sy 2I, ,/	 0] ﬀV .,# 6

?F=G5E?J0
.
595\e S^_21
;>= cMN
.
cB=
m
=G?a]
.
5@031
,
1PL)521g_2?WN
.
5MLJ0\eﬂcS18590 z
.
NI?71gjJ185E?)031;>=Y0\]TL7?ZNa],k_3?a]
.
5
LfcB=G?b]>=D;:1)XCq#1NI?a]
,
=D;:1q18? R
.
Na]v
.
5E?6=D;:1g^h021PLu=G?
.
jJ1PL<0!J R530N
.nm
w8521M0H=G5MLb;:1cMN71gj/]:1NjdwA?ZN71M0F_ L
.
_ML
l
L
.
;N021/ﬁ=INVL T9.,ﬀﬃQW S(S] E,g 76TY

v#v
#"
Y
,
1PLjJ1PLb_N71PLM021Kk_Qt=`_3?
.
Nb]TL7185E?Q;>=
,
=IN7?
.nm
NF=c&RF]:1U021PL
,/.
5
,
185E?WN6=G?a]
.
5MLl0!J R530N
.nm
w8521FY	L
.
_ML<z
.
NajJ1"021
m
;>=
,
1q0!Js1i=`_
.
_d021Kjd=g?beNa]>=`_QRO30NF=g?bePLPY#0H=D5ML ;:1PL
cMNI1rjd]:1PNWLKjyw8?ZN71PLn021U;>=OLb_NfzP=
,
1jd=INI?a]:1859521pj
.
#1859521PLq1A? RH=`_3?71PLQ;>=G?b]:?a_9031DL 
  @ﬂS7 S E,~ 76TY

v#v
!"
x  T9.,ﬀﬃQW S(S]:E,} 76TY

v#v
ﬁ"
.
5_?e
m
=D;:1gjJ185E?}Lb_
mnm
eNbeW;[Jh_2?a]C;i]TL6=G?b]
.
5a021PL
.
,&LI1NbqG=G?a]
.
5MLNm
R
 Y
c
.
_N ;>=O0F]TLI?WNb],k_2?a]
.
5)021PL 531r_3?WN
.
5MLegcF]:?VR21Najd]TS^_21PLPY
,/.
j/jJ1j
.
#185J021q0\eA?I1
,
?b]
.
5)021q;[Jj1i=`_J0H=G5ML
;>=OLb_ ,MLa_NbzP=
,
1U031yﬁ=INVLn0H=G5MLQ;>=jJ1PLb_N71
.  
]C;1QS]TL7?I1_9521aN718;>=G?b]
.
50F]N71
,
?71*185E?ZN71r;[Jei531PN
m
]:1c1i5
l
N71
m
]TLI?ZNbeA1U021PLO521g_2?WN
.
5MLM1A?a;>=}cN
.
z
.
52021g_N%p+;>=IS^_218;C;:1]C;TLBL
.
5E?erjd]TL T9.,ﬀﬃQW S(S]_E,  76TY

v#v
#"
x

.
j-,k]C5H=D5_?N;:1DLjJ1PLb_N71PLN0H=D5MLN;>=
m
=`j/j)1<0!Jhe8521N
m
]:1egcF]:?VR21Najd]TS^_21p
,
18;C;:1PLN021PL1RH=`_2?I1PLe8521N
m
]:1PLPY
,
1PLeA?a_2021PL+j
.
5_?WN7185E?M5
.
?F=`j/j)1i5_?_S5_21J;>=+0F]TLI?WNb],k_2?a]
.
5 q#1NI?a]
,
=D;:1U0!Je= ,
.
5909=D5
,
1J021J;[Js1=o_ cS1g_2?
A?WNI1
0\eA?71Naj/]C5Se81}c
.
_NJ0F]teN7185E?I1DLcMN
.
z
.
59021g_NWLJ=D;C;>=D5E?r021 S5_218;TS^_21PL
,
185E?b]ijdwA?WN71PLypS^_218;TS^_21PL
jdwA?WNI1PLDYL0H=D5Lc;:1PLc021g_Q|R\egj/]TLfc&R\wN71PLPYUp1j
.
D1i52521PLa1A?bRH=`_2?I1DLa;>=G?a]:?b_9021PLgx 1DLO1DLI?b]ijd=G?a]
.
5MLBNI1
l
Z~

	G#


    d U	

	


Fx ~_ ﬁﬀ, ﬁ% ﬀWﬂ&'!  ﬂ$ﬂ 7`ﬂ A ﬀﬁﬂ ﬁﬀ
B
.,  +ﬂ ﬂ$ﬂ [ A-,ﬀﬃS ﬀ/& .,.! ﬀﬂ7 )( A'ﬂ & ﬁA ﬀQP !ﬀ7 .X
 &'!a ﬀﬁ"2 A ﬂ ﬂ$"T ﬁﬀV 6 @E,),/I5 ﬁﬀ,/c ﬀE,/ﬀ ﬀﬁﬀV 1ﬃﬀV  :&Mﬁﬀ,?ﬀﬂ$ﬂ/ﬂSF[ﬀVﬂ/ﬂ$ QP 0,ﬀ AR7`',
9
2 E,
7
S',ﬀVIQP 
B
S(ﬂFS(5ﬂ ﬂ$ﬂ [ A-,ﬀﬃS ﬀ/& .,.! ﬀﬂ7 )( A'ﬂ 6 ?ﬂ/ﬀVﬀ% %S 
B
+ A 5 ﬁﬀ ﬀVﬂ & S(ﬂ$',   AR[
W ﬁﬀ,/ ﬂﬁ07 0 A-,%S ﬂﬁA ^ A  ﬂ$ [ A-,ﬀ SVA0(ﬂﬁ)( A&S',;AR 8 +ﬀ %5!  !$#ﬂﬁﬀﬃﬁ%8a[ 6
b
 &MﬁﬀE,%5 A-X
 ﬀVA+ﬂ ﬀﬁﬀ% %S  .,A'ﬀVﬂbﬁA-X ﬂ$ﬂV A8 ﬂ$ gfﬂD ﬂ$ ,.,A ﬂ$ ﬀﬁﬀ]a +',:& ﬀﬁﬀﬂﬃ(5ﬂﬂP AR[ 07& ﬁﬀE, S',/
( A&S',.,/ﬀIﬂ$"%!5ﬂIﬂP VﬁA 6  ﬀﬁﬀ ﬂﬁ.,8O
9
:2-<;>= 2@?I;ﬀ   Sy 2I, ,/	 0] ﬀV .,# 6
c
.
LI185E?kLb_Nw;[J R5^c
.
?VR\wPLI1u0!J_25/j
.
0\w8;:1PpM031r_Q
,/.
_
,
R21PLh021";>=BLI?WNa_
,
?b_N71u0F_KNbe
m#.
;i]:?71
,/.
jdcMNI1i59=D5E?
_9521
,/.
_
,
R31KLb_\cS1Nbu
,
]:18;C;:1aN718;>=G?b]vq#1gjJ185E? Lfw
,
R21XC]xj1Oxp}zP=`],H;:1
,/.
5
,
185E?ZNF=G?b]
.
51i5>RO30N
.`m
w8521g^~NI1
l
c
.
L6=D5_? Lb_NP_2521%jd=G?WNb]
,
1_Na]
,
R21O185
m
;>=
,
1a0!Js1i=`_
.
_'1i51jd=G?beNb]>=`_Q R530NF=G?feDLgx
8)99

GU¢QSJY?=Z Q\B HKGW?;Y ¡K[FBL5GU¢DG H@CGUYJ ?=Z-,JZ=HKG GU¢¤L^JK[  Y<DGWGQ HKY¢L
?;Y ¡K[\X)DFEGWL5JL5J[  Y<DGWHPG£¥ Y[FL
0	nc

_\eOjdc	La]
b] Lb]ij/]ﬀﬁ`]Nﬂﬃ	ﬁ Lb_ ,&Lb_Nfz !ﬃY  T  ?@S E, 76TY

v#v
!"


cMNﬂncFLfe1_	"#IN$
ﬂ
m
N%c&RF]
m
e#
m
Noc&RF]TS^_&	'ﬁLﬂ
% ,F]ﬀi]
be(	'ﬁ
m
ﬁ!&4J)`_* z+,
b]*	
ﬁ cN$nz+		g_Nyc-O_N.[J R\egj/]TLfc&R\wN$ d^_/"ﬁ cﬁ\w#
$Ox0#
$
$6Lﬂ
 ,k]ﬀi]
be}e1

z+	N$
ﬂgj.1
2\e
l
c134
$.	.ﬁ S^_3
a]
be5!J6`_4
bj.FLfc&R\eNb]TS^_	  T  ?@S E,  76TY

v#v
!"
Y7!J8`_	
ZN$PL9`_	
ﬂg_NVL:

]ﬀ	1
b]vuFePLhNfe
m
]MLz rq!N% ,3PLp:ﬁKcMNbePLﬂ13;!J6`_.i]TS5_F]ﬀ	<1Lb_Nfz ! LﬂO_ML=PL=\]
a]ML>#i]
l
j?4
b]TS^_	PL@!
a_	1ﬀPL c
B
 ﬀ + E, 76TY

v#vA	RK MV5E, T ﬁﬀ  B %5 &Y

vDv

-TCM!: 7 SF1Y

v#v
!"
x
D
b]ﬀi]TL
P_	{j.SwE	2']N%'_ﬁ4
b]"4
aj.	LbcMR\eNa]TS^_	
m
e1\eN%cO_NF	#i]TLﬂN;DL~Nbe
m
]!ML;	Gﬁ
    / U	

Ai~
 	


Lb_Nbz , 
 
PL=	F]
a]L>
ﬂrjycteN%4
b_N$<#
>	cMN$PLWLb] L$ La]
b_	1
=`_
l
	PLWLb_ML>F_ycn]ﬀ
 
WNa]vc
#
 1 	PLVLﬂO_L F_cO]ﬀ
 !Je+,F_ﬀi]
a] 	.[J6`_!Y c
B
 ﬀ +`E,  76TY

v#vA
"

:PLﬂ
a]ijde5PL Nbe
m
]L
	} /NVL #
%eﬂq4i_\e ?Oj-,MNﬂ?cj O_NVL+c-/NG4
 
PLEF]
b]MLE,i]ij?4
b]TS^_	PLz rq!	Nb]TLﬂ
 ﬁ
cMNfeDLﬂ13'!J6`_ p [Jhe#
% 
5i]TS^_F]ﬀ	

ck_Nﬂ'O_ p 
ﬂr_N51 LﬂTL Y J)PLﬂ

l
p
l
F]N$&PL Nfe
m
]MLG
 
ﬁ
cMNﬂDLWLb] 		G`j ,k]ﬁ
ﬂULﬂN%`]
cLb_\cteNb]r_N$p"ﬁ#cMNﬂPLVLb] }q4ocg_NaL% 
a_N
$?	 [J)`_Ux
{
PL NbePLb_
%4
WL Lﬂ
cNbePLﬂ
bePL21 `]
m
_N$6
Fx\{cO_N.'#L54J_'`_ cF_N$&#
2 `]
m
_N$6
Fx
cO_N :1IL@!J_		`_ ,!
$13
_	:,!3
WN% 
a] 	BLﬂ1TLgxS@PL0PL$
b]ij?4
b]ML03N	1
@PL
Nbe
m
]!ML@
 
[J)`_4YS^_	1yS^_	_L$n]
 Lﬂjye #\]TLaj5:	z+	Nbj?4
b]!Y	_Lb_ ,k]Nc-L<	bLb_ ,i]ij?4
a]!
j?`]TL)c3i_
b§!
P_	%eﬂq4oc	N4
a]1]ijdci]TS^_3
;+c-ILVL
m
%c3INFﬁyc&RLﬂGi]TS^_\]ﬀ	Ox
{
dz+	Nbj?4
b]'	
[J6 o_?34ML@F
ﬂﬀPLhNbe
m
]ML \eﬂc1N%+e
m
4rj5
 	ﬁcMNbePLﬂ13!Jh_	O_3 R	F
m
ﬁ,D34ML
+cN$	 R	bL$n_ML
l
L$! 	Eﬁc3ﬁSw1
ﬂOx
	


Fx\3 ﬁﬀ, ﬁ% ﬀWﬂ&'!  ﬂ$UT ﬁﬀV  (S7
B
ﬀﬁ ﬂ$  ﬁA ﬀV&MﬁﬀaS 
1+ﬂ 5 S(ﬂﬁ.,%Sc,7 M &'!ﬀEX
ﬀ )( A'ﬂ 4Z& ﬀﬁﬂV %S E,<,/7"&Fﬀ ﬀW,A ﬀﬁ/JﬁA-, ﬁﬀ 1ﬃ',  & ﬀﬁﬀﬂﬃ(5ﬂ ﬂP VﬁA & A ﬀﬁ )( A %ﬂ$  ` A ﬀ.W 5ﬂGﬂ$
T ﬁﬀV 6 ? P 0',/ ﬀﬂ]I ?+Iﬂ$ﬂI5 S', ﬁA ﬀV3ﬂ,4ﬂ$  8   c
B
 ﬀ + E,] 76 A*cfgf 
86
D	 `_	
ZN$"
VR\e#	Nb]FY ,-Lfe# La_N "
WNMLfc	Nﬂ
/q!N$
b]ﬁ14	~q4ocg_N?!J)`_ 
s
`_Q q/Na]ﬁ4
b]ML
L`]TLﬂF]vwNﬂDLF_|k_Q
m
e#!
VR	Nbj/]TS^_	FY7|e#
fe?rq43Ae#cO_N  QSc3i]TS5_	N [J cFc-INb]
a] 
ﬂrjyc	N%o]N$
	.[J)`_p(ﬁ La_Nbz !KL$n_ML9PL ,!F]
a]!ML9,i]ij? 
a]TS^_	PL!
a_	1ﬀPLﬁﬀﬃﬂ4Y A !
"
x4d R\egj?4
a]
l
S^_	gj.1
PY*LﬂO_L:[J8!
a]!ﬃ!Jh_
m
NF]1

m
e#!
WR	Naj/]TS^_ﬃY3ﬁ/q4ocg_N:!J6`_Nﬂgj.
ﬂG	PL Nbe
m
]L
p R3o_	
$PL
$gjdcteN4
a_NﬂPL1 cMNﬂnz+	g_N

z+	Nﬂ
$cMN$PLWLb] 	}qcg_N j=_MLWS^_!Jpﬃﬁ i]ij/]
ﬂULb_\cte
l
Na]g_Nﬂ:ﬁGNf!FLfc&R\wN$Pc3i_MLzuN$O]ﬀ

z `],3PcMNﬂPLVLb]?	Kq4ocg_N>
 
ﬀ	1MLﬂF#
^LDJh]ﬀ\u3
ZN$
3LDPLc-	N$PLD!Jh_	GO_3 R	E	7j 4
beNa]ﬁo_Q|q!ﬁ#F]TS^_DLc-PNbjde ,3PLgx=#cMNfePL$13E	7j 4
be
l
Na]ﬁo_Q]ijdcNbjde ,3PL

egq4oc-	Na]
ﬂDL Y 1
ﬂ
$/q4oc-r_N4J)`_cg_	
cL$?,!	1MLﬂN14rj5
934ML
A 
 	G#

 
   d U	

	


Fx3 ﬁﬀ, ﬁ% ﬀWﬂ&'!  ﬂ$UT ﬁﬀV  (S7
B
ﬀﬁ ﬂ$  ﬁA ﬀV&MﬁﬀaS 
1+ﬂ 5 S(ﬂﬁ.,%Sc,7 M &'!ﬀEX
ﬀ )( A'ﬂ`4Z& ﬀﬁﬂV %S E,,/7"&Fﬀ ﬀW,A ﬀﬁ/JUﬁA-, ﬁﬀ 1ﬃ',  & ﬀﬁﬀﬂﬃ(5ﬂ ﬂP VﬁA1)( A %ﬂ$  ﬀ %5!   5!:@ﬁﬀ A ﬀV
ﬂ$ 8 ﬂﬁ?AR7 4
9
  J     A ﬀ.W 5ﬂ ﬂ$ T ﬁﬀV 6 ? P 0',/ ﬀﬂ]I ?+ ﬂ$ﬂ 5 S', ﬁA ﬀV3ﬂ, ﬂ$ 
gf58    c
B
 ﬀ +
E,] 76 A*cfgf 
86
	PL O_ RDLcN$	 R	PL5	'ﬁLa_Nbz !FYz+	Naj?4
.`]ﬀMLb]_	'1
a]ﬀﬀ(!J6`_ L%4i]ﬀ	6Lfeﬂc-INfe#'	'ﬁ
Lb_Nbz ,c3IN_		&,n_3 R	}j/]ﬀ3?	}cN
m
e1i]TL$!

Az=x}`]
m
_Nﬂ 
FxﬀA Ax
{
	NVLWS^_ ﬁ
m
ﬁ! 
$1^_	
3LFﬁ O_3 R		%cN
m
ei]TLﬂ,La_,3i]ij.G`_#cNa]ﬀ
ﬂrjyc&L

1#z+3
a]!"	aLﬂ1egc3`]TLWL$g_N;#
F	iL
cMNﬂnz+	g_NY	[J6`_'\_ NfeDLﬂNbqO]N<	#cg_	
FNVL<
WNrq!NVLﬂNPLc	NﬂPL;i],teNbePLF_cN
m
e1i]TLﬂ7#

ocFc3IN%ﬁ
ZN$D1 Lb_Nbz ! Lb]PL F]
b]ML@	F
$gjdcteN4
a_NﬂF#
 	cMN$PLWLb] \eNa]
ﬂPLc-/N/c
B
 ﬀ +
E,B 76TY

	A
"
Lﬂ
%cNbePLﬂ
$PLgx	 q!1
a_ﬀgj.1
PY7ﬁcMN$PLWLb] R5 N$FLﬂ
4
a]TS^_  QN'e#dc-INE[J6`_
!#'_Fj_ve#|cg_	
y#
WNﬂ Lb_OL
ﬂcO_NKN$OjycMN$'ﬁ ,n_3 R	'	1c-PN
m
e1i]TLﬂ[Y i],teN%
5q!i_Fj5
!J6`_ Lﬂ
$	ane# 1 Lb_Nfz ! ﬁﬀﬃﬂ4Y A !
"
x
{
J6L$gj-,(	&PLe#
b_	PL]ﬀF]TS5_	 S^_&[J)! c-r_
 N%`]TLﬂ	3 ,3gj.1
iLb_\c\cFLﬂN5ﬁ#cMNfePL$13
!J6`_ p [Jhe#
4
2i]TS^_\]ﬀ	(3ML2PLcMN$gj/]NWLjyw1
ZN$PL2	&ﬁ La_Nbz !|j?INﬂ
a]1	FY `_ j.O]ﬀML
$gj
l
c	N`]N$gj.1
gx
{
DL LfLﬂ
bwgj.PL~N%3/NPe#
%
 Lﬂ1MLb],3PLo_Qﬃ
ZN%Lﬂ
ﬂDL;F]ve1
WNb]TS^_	PLPYﬁdcMNfePL$13
!J6`_?3ML@ﬁ_La_,&Lb_Nbz !PcO_NZN%`]
@\_F]N$pEDL]ﬀ
ﬂPNfz !PL0`]TLfegj.1
0Se1
ﬂ,
 ,3PL=1 N%`]TLﬂ
	Eg_N)z+	Nﬂ
$+c-PNbj/]
$
b]vqS]
be:i]ve1%p5r_N
%`_Q&!J R^_Fjd]ﬀF]
beOx
@nj/j.D	O_ML0[J8rq!ML<j.!
WNfeo_ ,n_NVL0DL@ R3ock]
ZN$PLcMNbeAe1	1
VLPY!DLLfLﬂ
bwgj.PL d 0  c-ﬁINa]
l
jde#
WNb]TS^_	PLNﬂgcNbePLﬂ
$1
 !
b_	1ﬀrj5
0Kj.!1?Pc3i_ML0  #!F!J8!#AePNp7_		]ﬀ\z+Naj?4
b]
	 La_,&Lb_Nbz !Ox
{
DL ocFc3i]ﬁ#4
b]ML=
$NZN$PLﬂ
WN$PLNbei]TLfe#PL@DL0
ZN$1
ﬂ	NF]vwN$PL@\e#PL0
 Serj5
l

WNfeﬃ~c!
ﬂ
a]1;	ﬃ
ﬂTLOLfLﬂ
fwrj5DL/c-O_NON$#
b]N$N DL]ﬀ\z+	Nbj?4
a]!MLKN$1ﬁ4
a]vqDL `_Q Lﬂ
WNa_,
b_N$PL
1\z+O_F]PLPYcNaj.#
$

E[J6Q^c3	N% 
a] 	 ﬁLa_,&Lb_Nbz !bj=_LVS5_!J p"DL+cMNﬂnz+	g_NWLE	OS^_	1TS^_	PL
  S  t t	
 `ﬀﬁ
A  

	


	


FxA   6 ?A8,ﬀW,%S ﬂﬁA 7
 ﬂ$a + ﬂ$ ﬁﬀﬃﬂ1ﬂ$ﬀ 5 ﬀ 0]IS',+:& ﬀﬃ 5ﬂﬂV A8 ,.! ﬀﬂ7 )( A' ﬂ$ ﬂﬁ A-X
 %S ﬂ$ ]Iﬂ&F A ﬀ& ﬁAR]IS',45 S(ﬂﬁA ?ﬀﬁ   W ﬁﬀﬂ7O,%S ﬂ$I+',>?+ﬂ ﬂP VﬁA9ﬂFS+& ﬀﬃ 5! 8ﬁA8X8 
 & ﬀﬁﬀﬂﬃ(5ﬂ ﬂ$ 7O,/ﬀ ﬀ zﬁA  07"&F ﬀﬂ7`ﬀV
B
+ﬂ 4 ﬀ]Iﬂ& ﬁﬀ .,/ﬂ J   ﬁﬀﬃﬂ>A 
 GgGe 86  7  ﬂ$a +& ﬁA ﬀ ﬀVﬁ.,
 &()( A' ﬀ +ﬂ% A ?ﬂI
B
ﬃ ﬀﬂ]ﬀﬂ ﬀﬁﬀ 5ﬂ7 7`',4ﬂFS/+ﬂU!ﬁA-,/ﬂ ,.,A ﬂ$ﬂ 6
jdw#
WNﬂPL 3ML9	PLbLﬂTL%p|z `],3PLcN$
ﬂDLgx
{
J_	
b]ﬀi]TL4
a] 	 LfLﬂ
bwgj.PLid:0  34ML9DLBNbe
m
]L 	
 INVLcMNfePL$1

_?
ﬂ Q
$
m
e#^e1
WNb]TS^_	z `],3gj.1
=F_,
ﬂg_N0`]ﬀMLb]MS^_D	PL0	F]
a]L
m
e#!
WR	Naj/]TS^_DLz rq!N% ,3PLPY1	ﬂqN`]
cNaj51
ﬂ
WNﬂ<ﬁFSe1
ﬂ,
b]	<[J R^_Fj/]ﬀF]
fe ML ﬁcMN$ R Lb_ ,
l
Lb_Nbz ,91
D!J61 Lb_F]vqNﬂ[Jegqi_	
a]!&
$gjdc-	N$1ﬀOxF:MLD	FLcMNbeAe1	1
VL;
ZN%rq4`_Q

 ?!Mﬂ[ E,  76TY


!"
 Y>	O_ML rq!Lde
m
gj.1
/j5
WNfe S^_	ﬃﬁ\]eN$13 ~c&R3Lﬂ 1
WNﬂﬃPL/j.	PL !J8!
l
S^_F]TLb]
b]MLﬃﬂﬂ #
ﬃ  !Jh]ij?
m
DLKd 0  cﬁINb]ijde#
WNa]TS5_	PL%cn_\q4`]
7#
WN$&	NZNbe1ve#|pﬃﬁ#cMNfePL$13
!J R^_Fj/]ﬀ\]
beOxF7ci_MLPY-bN$O_NVLKp ﬁyc&R3LﬂiN%43INPcNbj.#
F!J6OqS]TL
m
ND	PLPcNfz+	Naj?43DL;	
\e#
$
a]!pEDL<cMNﬂnz+	g_NWLLb_\cteNa]g_NﬂPLp1ﬀPL0`_
$	Nb]TLbe#PLc-IN0[Jh_	
a]ﬀi]TL4
b]5	PL]ﬀ	F]ﬁ#4
$g_NWL
N%4F]Ojde#
WNb]TS^_	PLE,ﬁLWLa]TS5_	PLﬃ!>D
"#"
#
$!>D
"#%
x.DO_LG	O_L7cMNﬂncFLﬂML7]ﬁ']04J) Q
ZN%oc!PNEDL%e#
b_	PL
j.1\e#PLOLb_N( ﬁ `_ #L}j IN$
b]xDn_ML( RPN R	N$ML 	!
`j/j.1
p SeguF]N(PL/cNbz+N
l
j?,PL2DLaLbL$
fwgj.PL d:0 cY 1*
ﬂPNbj.PLG	c3IN%`jyw1
ZN$PL]ﬀMLﬂ
WNb_Fj.1
%o_Q4YUcO_N5[J) QSc	N%4
b]
	PLdcMN$gj/]NVLdjdw#
ZN$PL 	 ﬁ Lb_Nfz !~j?INﬂ
a]1	FY>`]ﬀMLb]~S5_	ﬃ1c!
$1
b]1	ﬃﬁF]teN$13"	
c&R3IL$nc!ﬁ`]N$EOj/j5+]ﬀF]ﬁ#4
$g_N;[J R^_Fjd]ﬀF]
be9F_ LﬂO_L
l
Lﬂxk@#
$
ﬂE\egj?IN R	E\ePLWLa]
ﬂ9ﬁ
\eﬂu3F]
b]cMNbeﬁ,394J_~j5\w1
m
e#^e1,
ZNa]TS^_ 	EﬁKLa_,&Lb_Nbz !9	 INVLgx
ﬀ'&)( * +2-,/.ﬂ0 H7&/+&/.'0/0*",ﬂ-/.1032101.ﬂ !1"#+0 D1012.$32.1"#4o500
@2 R3ock]
ZN$7e#
%
:,!ML!Nbep?ﬁ N$ R	N% R	!J)`_ﬃi]TS^_F]ﬀ	G34MLDLPcN$gj/]NVLKjdw#
ZN$PLFF_
LﬂO_ML
l
Lﬂj?INﬂ
a]1!Yﬁ?3o]TLVL,E	PLKcMNﬂncMNa]ve#
feDL)c&R5Lb]TS^_	PLFF_ 
ﬂPNZN%`]ﬀ"PLﬂ
K]ﬀF]TLfc1ML ,3p
[Jegq4i_4
a] 	PLcNbz+	Nbj?3PL2	cte1\e#
ZN%4
b] 	PLKLfLﬂ
bwgj.PLOd 0  cO_N.[J6 Q
WN!
a] !J]ﬀ
l
z+	Nbj?4
a]!MLiLb_ ,&Lb_Nbz ,FY#
c3i_ML)c-/N$
a]ﬁ'_i]vwNﬂrj5
c-O_ND[J) QScO]
%4
b](F_ Lb]
m
 %cMR3Lﬂ
A I

	G#

 
  S    ﬁ  ﬁ	
ﬁ ﬁ
	  ﬁ	ﬀﬁ
N%43IN=15
%
S5_!J]ﬀ	F]ﬁ#4
$g_N=!J R^_Fj/]ﬀF]
feOx
{
F
ﬂQ 
$
m
e#
m
]TS^_	 #

m
e#nc&ROLb]TS^_	F_OLﬂO_L
l
Lﬂ
j?INﬂ
a]1 e#
%4
 13	N$#j?;^_4Y O_ML?rq!MLd]ﬀF]
a]ﬁﬀgj.1
 La_ScFcFLfe{_ j.\w1
m
e#^e1
l

WNb]TS^_	Lb]ijdc&'ﬁ Lb_ ,&Lb_Nbz ,&	1 /NVLG1 	O_L.ocFck_\
 Lb_N.PLG,&LﬂPNfq44
a]LaNfe,1
ﬂPL
	EﬁKLﬂ	7 INVL \LWLﬂﬂ'o]ﬀMLb]!S^_iLb_NDPL;\e#PLj/]ﬀ\eN%
m
]TS^_	PL<\eNb]vqne#DLDLDvLﬂPL
Lfc
WN$	L%ncF]TS^_	PLhNfei]TLfe1PLc3IN PLhN$q!NWL  ]vS]ﬀ
m
A
	 

A     Y` INVL 4
VR\u	N

A    Y	d5ck]Nb]

#
 KcFcN$
a_	F]
;




 x
8)9$)9=: ¢Y<?6NPL^G L^¡+GDtQS[\XL^DX<¡Z-,JG GQ DY[^Q\X )<[\Y<¡KEZ;G£HKGW?A@CENKHP[FX )<RU¢KG
dyJ8ocFck_\
BLb_N:DL:! S^_\]TLa]
b]ML Nfe 1
ﬂDL	2ﬁULﬂ	d INWL \LVLﬂﬂFY 

S#S', S E,  76TY



  @ﬂS7OS E,~ 76TY



>T9.,ﬀ QW S(S]`E,  76TY


"

Kj.!
WNfeiS^_	GﬁdcMNﬂ	 R	iLa_,&Lb_Nbz !
	y INVLPcn_\q4`]
K#
WN$iN$ﬂcMNfeDLﬂ1
fe12Ojdj._		 La_ScNbcFLb]
b]ﬃ	5,n_3 R	PLp?
ﬂ1	g_Nq4INb]ﬁ ,3
1UR5 N$
m
w

LﬂO_MLz+Naj.F
m
ﬁ,D!J)`_ O_?	j? 
beNa]ﬁ`_QR5N4
bePLp%j.!1	PL #
^R3`_
$PL
ﬁ4
b]
a_	PLgx@PL+e#
a_	PLcNﬂgc-FLﬂ
iLb_NGﬁ #INﬂ
$
m
N%oc&R\] 	PLF]TLﬂ
WNb],k_	
b]MLE	OF_Q 	 r_
WN$!ML

VRPNbj/]TS^_	PL

!JePN
m
] 
 Fx

  Y\egcF]
VR	Najd]TS^_	PL

Fx

  
 
 Fx  d   @#
 N%ock]ﬀDL

Fx  
   
 
EAnx\
y   <cMNﬂq!13
<	PL)cMNﬂrjd]PNWLjdw#
WNﬂPL L$n_MLﬁ Lb_Nbz !Ox  &7#
DYS /NVLe#
%

\eﬂcO_NbqS_'	E R3`jyc1j?
m
\e#
b]TS^_	FY PL Nr!ML
m
`jdj?2FLbj/]TS^_	PLPY9
m
_	g_NWL4J)		EOj
l
c-IN ,3PLE`_QF]TLﬂ
%,PL%]ﬀ
$N%4
ﬂOj/]TS^_DLPY*L$/cMNﬂnc-
m
1
E`]TLfegj.1
%p'
ZN%rqPNWLbLﬂ 4
bj.FLfc&R\wNﬂ

be1^_0#
]ﬀ
ﬂPN
m
]TLWLﬂ1
 rq!=ﬁ Lb_Nbz ,Ox@#
$
ﬂNbe!
a] 	  &M ?,%SPLﬂ
.NﬂPLbc-ML ,3 	@ﬁcMN$
l
F_3
b]?	g_	
WNﬂMLL$`]N$PLci_ML0n_j.O]ﬀML<e1	N
m
e#
a]TS^_	PLgx5@g_Q
l
']]ﬀ
$N%
m
]TLVLﬂ1
>1MLb_F]
$
rq!;PL@	`_Q?4
ﬂOj/]TS^_DLL$1?r_QcMR\e1	Ojdw1	PL@F]TLﬂ
a]ﬀ,
WL

`]
m
_N$ 
FxA!A  xhN$gj/]vwN$gj.1
PY
_/	g_	
WNﬂ cg_	
Nﬂ+,-F]NLa_N_	 	`_ 1 i_F] 
WNMLbj.#
$

y_	#c3IN$
b]'	 Lﬂ e1	N
m
]

cMR\e1	Ojdw1	5	5F]_La]! e1ﬁLﬂ
a]TS5_	 Ax
{
NVL:F_N$#
$n_Np([Jhe#
% 
z+!3`j.1
[Y-5	o_ i],twNﬂ
Lﬂ Lb_Nfc3i_ML !Je1	N
m
]&1 egj.#
$

.	PLKN%g!ML
m
`j/j?\x
{
 r_
WN$! cg_	
/e
m
gj.1
1
ZN$
#oc
b_Nbe

#oc
a_N$F	g_	
ZN$\]TS^_	 cO_Nz+Naj.N_	?	`_/]ﬀMLﬂ
%,3erj51
ﬂ
%
034
b_N$1ﬀgj.1
=	PL
N%g!ML
m
`j/j?c-INSeDLb]ﬀ
fe
m
N%4
b]|NF]!
b]vq!Ox_	1S5_	ULﬂO]
E}j. 	 4Jhegj/]TLWLb]!Y [Je1	N
l
m
]E	PL~Nr!ML
m
oj/j?2PL$
;
ﬂO_Ij O_NWLF#IN%,
feNa]TLﬂ
a]TS^_9	E[Jhe1vegj.1
 Q']
be

S^_34
a]vu-#4
b]'	PL
F]vq!`_Q?!Je1	N
m
] AxS0PNﬂ
%`]ﬀLevegj.1
WLNF],
b]vz'L034
b_N$1TL


VR		Nb]i_Fj YOc-!
%LWLb]i_Fj YO_NF]i_Fj 
egj.#
$
ﬂ
$Lfc
\egj.1
 	PL.N%r!!ML
m
`j/j ;1aLﬂ<\ePLb]ﬀ
be
m
N
gx  7e1
b_F]ﬁ
>NVL PL$Nr!
l
	gj.1
WL]ﬀ PLﬂ
cFLWLb],3.|L$g_gj.1
:!J]ﬀ
a]vuN9rq 2N$
a]
b_	5PLe1vegj.1
VL: R\]ij/]TS^_	PLPY
j?`]TL;o_MLWLa] !Jeﬂq4i_	N;r_ND,!3
WN% 
a] NﬂDLfc
a]vqErq!_	*,-	+cMNfe ']TLb]Ux
0F	NVLS^_ [Jh]ﬀ
ﬂPN!
a] 	PLN%rML'FLbj/]TS^_	PL'rq  PL&	`_Q 4
ﬂOj/]TS^_	PL&	PL&PLfctw,PL
 RF]ij/]TS^_DLKcMNfePL$1
ﬂPL F_F]
p|_La]
m
34
a_N$ Lfc,
ZN$FLnck]TS5_	
m
`j/j?_F]TS^_	cNaj51
ﬂ
%

!Jh]ﬀ	1
a]vu	PN ﬁDOjycFLb]
a]9	 ﬁ La_,&Lb_Nbz !j?INﬂ
a]1	FY#DL 	g_	
WNﬂML.L$`]N$PLUc-PNbj.#
$
ﬂ

e
m
gj.1
D	G\e#
$
$NﬁdcMNbePLﬂ13G!J R5Nﬂ
m
w1	2MLaLﬂj?IN$
b]1Ux   P#
DY3ﬁ/cN$nc-
m

l

a]!?	PL@PL0	g_	
WNﬂML PLﬂ
z+	Nﬂ
$gj.1
 \eﬂc134
$F	FﬁcMNbePLﬂ13F!J84
$nj.PL0!J R5Nﬂ
m
w1	F34ML
ﬁ}j.PLb_Nﬂ2
 
PL:	N\]PNWLF
:ﬁ/c-IN$
b]ﬁ'_ﬁINa]
feG	 N1
a]NFPL:r_
WN$!ML N%ck]ﬀ	PLF1
eﬂck]
WR	N
l
j/]TS^_DL0#
 !J ,&Lﬂ	N,N PL r_
WN$!ML 	8,-ILVLﬂe1	N
m
]


WR	Naj/]TS5_	PL T9.,ﬀ QW S(S] E, 76TY


#"
x
FG\eﬂu-']
 	<r_
WN$!ML 	 R`_	
$e1	N
m
]@4J_ Nfe
m
]pF[J8`_	
ZN$cg_	
>3Nbeﬂqne1N ﬁPcMNfePL$13
!J6`_*3LGﬁ#cN$	 R	ULa_,&Lb_Nbz !FY [J R5Nﬂ
m
w1	e#
%4
_	 MLﬂ
a]
b_3
EPLVLﬂ1
b]=	(ﬁ~j.!ve
l
'_ﬃ!J6`_Ux O_N {z `]NﬂﬃY>	g_Q#Lfc
WNﬂOjdw#
WNﬂDLp 	g_	
WNﬂ Ojdc3vw#
$1
 [J]ﬀMLﬂ
ZNa_Fj.1
 f Bd
Lb_Nd INWL \LVLﬂﬂOx
{
Jh]ﬀMLﬂ
WNa_\j.1
K_dcg_	
5\e#
$
$N_	"ﬁ/N
m

m
`jdj.&	'	g_	
ZN$LKS^_4J]ﬀTL
LﬂO]1
cg_|e1	N
m
e#
b]TS^_	PL


WR	Naj/]TS^_DL Y^j.!1	gj.1
ePN
m
e#
a]TS^_DL

eﬂck]
WR	Naj/]TS^_DL O_ 
WNbwPL
e1	N
m
e#
b]TS^_	PL

	g_	
ZN$L Nock]ﬀ	PLAx
{
 Lfc
WNﬂOjdw#
WNﬂ$ﬂ K S^_
p?i_F] 4J)1Nﬂ
m
]TL$
ZN$aS^_5PL

ZNa],k_	
b]ML	PL;	g_	
ZN$ML;	cR3o_	
$+e1	N
m
]Ox
  S    ﬁ  ﬁ	
ﬁ ﬁ
	  ﬁ	ﬀﬁ
A   
	


	


FxA!A  ?=ﬁﬀV\( A@P AR[  A ﬀ.W 5ﬂU&(S[ﬀE, ﬁ?ﬀV ﬂ,
B
S7
B
ﬁﬀﬃﬂ$ﬀV &Mﬁﬀ ﬂ$ﬂ
ﬀWS#S5 Mﬂ7 )( A'ﬂVA: ?+
ﬀ7`E, ﬂ$ﬂ [ A-,ﬀﬃS
ﬂ$ !ﬁA-,/ ﬀ[ ﬀ%  6;@ﬂ ﬂ$ ﬀﬂ  ﬀV&F AR]',P ﬀ 5!ﬂ&g&F ﬀG
B
ﬀﬁ7 ', 4  &F ﬀX
ﬂFS',<&Mﬁﬀ.W ﬁ1 ﬂ$ QP ﬀ[ ﬀ)% /J ﬁA 0',/ ﬀWﬃ% ?ﬀ6S] 51ﬂ$ﬂ (S#FﬁA X, S7 )( A'ﬂ 4 5  ?1 %S 0[ﬀ M,)( A'
ﬁA 5 ﬂ&>,A ﬀﬁ/J  & ﬀﬃS]ﬁ ( A&S',AR[ ﬀ7G1V %S ﬂ$
ﬀVS#S%ﬃS7 7  5 ﬁﬀW5\,/ﬀ ﬀ 1,)( A'ﬂ ﬂ$ QP ﬀ +ﬀ7 ',
W ﬀWﬂ&g&Fﬀ 6  ﬀVﬀ ﬂﬁ.,= 2@?I;
9
:2- 6
8)9$)9   BUX<TVBQS[FZ=G  DX<JDFEKGL
;
a]ﬀi]TL
.PL 	!\e#PL ! S^_\]TL$PLyc-IN [J]ﬀMLﬂ
ZNa_Fj.1
ﬂ KKY  @ﬂS7 S E,  76TY


#"


N$1i]vePL1k_Q.;	g_	
WNﬂMLp:ﬁ:F]TLﬂ
WNb],k_	
a]!KLfc-4
b]ﬁ

q!N$
a]ﬁ# #
kR		Na]v#
%  	;[J\R5 N$
m
w
3L@DLcMN$gj/]NVL<jdw#
WN$PL0\_ULﬂO_ML
l
Lﬂ- INVLPYOpE[Jhe R	1ﬀc3ﬁ4\e#
%`]Nﬂ5x 

S#S', SLE,k 76TY




T9.,ﬀﬃQW S(S] E,  76TY

 
#"

 S^_
1p g_Q ]ﬀ	1
b]vuFe PLUNbe
m
]L}cNbePLﬂ
%
|_ \eﬂu-']
(	
	g_	
ZN$ML.	 R`_	
$1ePN
m
]

`]
m
_NﬂPLO
\xe
 #
U
\x   x0PL \eﬂu-']
VL.!
?	NVLe#
beﬃ	NZNbe1vePL/p	
z+	Nﬂ
$PL 31
ZN%4
b]ML5!J R5Nﬂ
m
w1	"1 Lb_ ,&Lb_Nbz ,Ox

O_ML PL?`_	
ﬂr_NVLdj.
ZN$1
ye
m
gj.1

S^_!Jh]ﬀ  Q\]TLﬂ
$y_	KN$1ﬁ4
b] F]N$
$21
WNﬂ.[Je1	N
m
]21Nﬂ
m
]TLﬂ
WNbe#2	PL 	g_	
ZN$ML:#
9ﬁ}cMNﬂnz+r_N
	ﬂck_F]TL5ﬁS^_	1ﬀ|]ﬀTLKLﬂ
egj/]TLgx1>IN2 Qgjdc3FY &
`_Q*	1cMNﬂF_3
b] 	PL5	g_	
WNﬂMLKNock]ﬀ	PL
cMNfeDLﬂ1
ﬂ_j /Q\]ij_Fj cn_N 	PLcMN$nz+!	g_NVL]ﬀ\z eNa]g_NﬂPLp_aS^_\]ﬀ\`]ﬀ	0	 ,1
b]ijdw#
WNﬂDL 	NWL
S^_	DDL=	g_	
WNﬂML<eﬂck]
WR	Naj/]TS5_	PLkL$!
<cMNﬂF_F]
WLp+_PcMN$`z+	g_Nq/Na]ﬁ
=1
ZN$A#
 jdw#
WN$PL
 T9.,ﬀ QW S(S] E,a 76TY


"
x   Oj-,k]ﬀ
5DLdj.PLb_NﬂDL Nbei]TLfe#PL53ML ﬁ
m
oj/j."4Jhe1	N
m
]
eﬂck]
VRPNbj/]TS^_	&rq!(1ﬀDL 
b_\e#DL7cO_N.	PLe1	N
m
]DLaLa_ScteNa]g_N$PLyp A   Y  T9.,ﬀﬃQW S(S]
E,i 76TY

 
"
j.
ZN$1
KS^_!Jh]ﬀ PL$
ycFLWLb],3'	N$MLﬂ
WNb_F]N$'ﬁ F]TLﬂ
WNa],F_	
a] !J8 ,3"	
[J6 o_ p?F]teN$1
ﬂDLPcN$nz+		g_NVLﬀﬁ
FDLPcMN$gj/]NWL,1
b]ijdw#
WNﬂDLKpOS^_	1TS^_	PLKjdw#
WN$PLgLﬂO_MLFﬁ
Lb_Nbz ,OxS@PL@F]eNﬂ
$PLe#
b_	PL]ﬀ\]TS^_	1
e
m
gj.1
S^_ ﬁ+q4INb]ﬁ4
a]!?F_Uk_Q?	PLc-IN$
b]ﬁ'_PL
eﬂck]
VRPNbj/]TS^_	PLc-r_
1
ZN$)]ﬀ
$NfcMNbe#
be#\_dc-O]ﬀ
=	)qS_	;!Jh_	~Lﬂ
WNa_,
b_N$1.,n_3 R	;\_Nfe
m
i]
$FY
3LEﬁIS^_	1ﬀy_	?O_3 R	Lb_\c-PNfu-']1ﬀ.	dcn_MLWLa]vwNﬂycMNbePLﬂ1
%
+_ z `],32
%`_Q !J R^_Fjd]ﬀF]
be

]x6OxSc-`_SqN$91 R5N$
m
w1	 #
D	+j Ij 	Nb]
%`]Nﬂgj.1
^N$PLfcML ,E	E[Jerjd]TLVLb]&r_
WN$!ML
N%ck]ﬀ	PLN$O_\qNﬂ_	bLﬂ
WNa_,
b_N$ 	bLb_ ,&Lb_Nfz !c3i_ML R^_Fj/]ﬀ_Nb]ﬁ R 1
m
ﬁ! 4J)`_

]x6OxNb]ﬁ R
A I
	G#

 
  S    ﬁ  ﬁ	
ﬁ ﬁ
	  ﬁ	ﬀﬁ
1R5 N$
m
w<#
 	!3
WNa],F_3
j?/j 	Na]
`]N$gj.1
p:[J)gj/]TLWLb]2	;r_
WN$!MLeﬂck]
WR	Naj/]TS5_	PL
#
 
WR	Naj/]TS5_	PLI T9.,ﬀﬃQW S(S]_E,g 76TY

 




"
x, n_NEPL N%`]TLﬂMLPYdj.\w1
m
e#^e1 
ZNa]TS^_	
N$#
ﬂ5_ ML:		L Lb]ij_ﬁ4
b]ML;PL$
:L$
b]
a_\eG!Jh_	.O_3 R	GcO_MLWLb]vwN$G!Jheﬂc-o]TLVLﬂg_NKq4INb]ﬁ ,3

1
ZN$.A#


jdw#
WNﬂDL0rq!_	&
%o_Q&!J R^_Fjd]ﬀF]
be 5_yN$ﬂcFL
 La_N_Lb_ ,&Lﬂ
WN4
a_Fj ,3L
a]TS^_
	
9	O_MLz+PNﬂMLq4INb]PN 5
%o_Q !J\R5_Fj/]ﬀF]
fe ou3!Jegq4i_PN yc!
ﬂ1
a]1 	 ﬁ(F]tePNﬂ13.	
c&R3IL$@,`cﬁ`]Nﬂ0Oj/j5]ﬀF]ﬁ#4
ﬂg_N !J R^_Fj/]ﬀF]
feOxPD!
ﬂML}S^_	@ RS^_	]ﬀ
ﬂPNfz !=PL$
 #IN%!
fePNb]TLfe1
c-IN_LﬂPLc-IN%ojdw#
WN$PL:KNa_
m
	La]
fe

!
m
_	g_N  ,NWNbe1ﬁ4
b]
: 
#
e #INﬂ

l

6^c5	PL_R3`_	
ﬂr_NVL ! 
`]ﬀMLb]4S^_	%c3IN LﬂPL)c-IN%ojdw#
WN$PLe
WNﬂOj?
m
\e#
a]TS^_	PL<SePNb]vq4
;	PLFvLﬂPLj/]ﬀ\eN
m
]TS^_DL 	
ﬁKLb_Nbz !9	7 INVLgx
8)9$)9%$ &XT ¡%X<LSZ Q\Z=X¢MT Z;¢BU[\Y?;X+)<Z-,JG HPJ L5X?T Y[SQ\Z;GU¢
{
PLcNbz+	Nbj?3PL=cte1\e#
WN4
a]!.	PLLfLﬂ
fwrj5DLd:0 #Lﬂ
z+	Nﬂ
$gj.1
>\eﬂc13
$PL 	;ﬁ
cte#
WNﬂ
m
] 1
 	 ﬁKj/]ﬀ\eN
m
] 	<ﬁ La_,&Lb_Nbz ! 	 /NVL    ! Wﬂ,YA !	!  % %#E,} 76TY

	A
"
S^_F] SeguF]TLWL$1
;PL)cMNﬂncMNa]ve#
feDLe1 
ZNa]TS^_	PL<#
Pj 
m
\e#
a]TS5_	PL	PLFO_ RDL
m
e#
m
]TS^_	PL LﬂSe1PLgx
{
PL 3vLﬂPL= R\]ij/]TS^_	PL>	;ﬁ_Lb_Nfz !j?/N$
a]1ﬃYﬁNbei]TLfe#PLc-IN PL]ﬀMLﬂ
WNa_\j.1
VL  `


l
Dr
` i_		NﬂDL13 	PL94
ﬂ
$NWNb]TLWL$g_NWLﬀ ]vS]ﬀ
m
#
 0Bbd

0\q431|kNﬂ!
$!
l
Nr|dOc,
ZN$Oj51
ﬂN
	ﬁj/]TLWLb] /NVLh>4
WR\u3	NPYj.
ZN$1
hS5_	ﬁKc&R3Lﬂ)j/]ﬀSePNcMNb]ﬀ3']vc-<;ﬁ
m
e1!
m
]@	
Lb_Nbz , PLﬂ
DMLﬂ
a]
b_\e#9!Jh_	O_3 R	9	+cO_LVLb]vwN$_Nb]ﬁ R	 1'DQS	PL;+z+NDYnj F]vcMNfeDLﬂ1
ﬂbLb_N
 INVLgx
{
PLNbe1
$PL=(,&LﬂNbq44
b]ML0gq!;[Jh]ﬀMLﬂ
WNb_Fj.1


]d


R	Naj? j/]TLWLa]! dOc,
ZN$Oj51
ﬂN
	ﬃ[J)	N,k]
$g_N INWLf:(,-4Bd5_Nbq!ﬂ!N

|fcd 2#
?DL S5_F]TLb]
a]MLdj_
a]TLfc
WNPLKNfe 4i]TLbe#PL
`_j.!1F_ 
fe1DLnc Lfc-4
b]ﬁﬂK_,),3}p"[J)	##Lb]	PL9ncFcFLb]
b]ML

NWNﬂ
l
 INWL

A !

#

A ! Y4\uNaj.1
 PL1NbePLb_
%4
WLgxn@PL=\e#PL ocFcN$
$1
>	!
%oj/j.1
_ /N
m
_Fj5
>1z rq!g_N
	:[J R5^c!
WR\wPLﬂ L$1 ﬁS5_	1ﬀFﬁ7j? 
WNa]ﬁgLb_\cNbu-']1ﬀgL$N`]
]TLWLb_		:[J8
beN4
a] R5N$!
WR	N
l
j? 	+j?4
beNb]ﬁ`_Q ,-L
b]TS^_	PL]Na]ﬁ R	PL<11z+N2 0[E,E, !] ﬀV 8Y A !M
9
 B8S7 E, cﬃ%8 ﬀ,#yY
A ! M! ﬀ 1,/ﬃ E,] 76TY

 !
"
x
>IN( Qgjdc3FY@PLLfc
WN$njdw#
WN$PL

]d 	|fcd #
# ]ﬀF]
l

]d DL N$qPNWL dOck]Na]
(#
 c
l
c	Nﬂ
a_\]
; 
+cNajd]TLEﬁj/]TLﬂ.1eﬂqS]ﬀ, !Jh]ijdcN$
%4
$PLbS5_3
b]
bePL9!J R\egj?4
b]
$  Nb]TLﬂ
%ﬀi]ﬀ	
	

;
:1
G!J8`_	
WNﬂPLﬁQS 	PL7z+NWNb]TS^_	PLE
$1TLiS^_	(ﬁ
m
 #
VRF]
ﬂ?O_ 13	Nﬂ ﬁjﬂINﬂFLb]
$?	

ﬁ{z+	Nbj?4
a]! ]ijdc3i]TS^_&ﬁ{cMNbePLﬂ13'!J6 o_ i]TS^_F]ﬀ ! ﬀ 1,/ﬃ E,i 76TY

  ,}  ! ﬀ 1,/ﬃ
E, A  Y



   ! ﬀ 1,/ﬃ E,i 76TY



,} @KI08%8  !	CQW\ ﬀ E,i 76TY




"
xcMNbeAe1	1
$PL
(,&LﬂNbq44
b]ML7
a_Se1PL7c-IN2DLaL$!	PLﬃ ]v^]ﬀ
m
NocFcN$
$1
5`_LVLb]@ﬁ~cMNbePLﬂ13'1j/]ﬀSePN`_Q
z+	Nﬂ
$gj.1
/j 
m
\e#
a]TS5_	PL?Oj/j."ﬁj?
m
R\egj/]
$


;
 2`]ﬀMLb]~S^_ﬃ!J o_	
WNﬂDL?Ojdc	LbePL
z+NWNﬂOj?
m
Se1
b]TS^_	PL cﬁﬀ)% ﬀVS]ﬂUE, 76TYA    
"
x5 INVL]>4
VRSu3	N%e
m
gj.1
N$1ﬂqneﬁ%cMNfePL$13
	Pj?
m
R\egj/]
$;34ML ﬁEO_ RFPc-O_MLWLb]vwPNﬂPj?/N$
a]15x`KJ8`_	
ZN$PL=(,&LﬂNbq44
a]!ML>1]ﬀ\zuNIN$n_
m

c-INDﬁLﬂ	 INb]ﬀ	NMY3rq  [Jh]ﬀMLﬂ
WNb_Fj.1
 rd

 \zuN ;1 
$Nfz+PNﬂOj.#
WNb]ﬁcd5c
WNﬂOj.#
$N Y

hNbeﬂqne1veﬁcMNbePLﬂ13;	FOjycFLfePLkLa]ﬀi]ﬁ#4
fePL


  1 Lb_Nfz !D`]ﬀMLb]S^_	;34ML DLcO_LVLb]vwN$PL
4
bj.FLfc&R\eNa]TS5_	PL ! ﬀ 1,/ﬃ1Y3A  	
"
cNaj.#
ﬂ
%
0[J]ﬀ	1
b]vu-#4
a]! 	 Nfe
m
]ML,-L
b]TS^_	PL]TLﬂ
l
ve#PLrx
{
cMNbePLﬂ13Kc^ﬃN$ﬁQSw1	PL

`_
m
]
ﬂFY`ck]
m
1!F]
$ Y	Pz+1ﬀMLfc-4
VRL<c3ﬁ
m
]#ﬁIL$PLPY4!J6i]vqS]ﬀ	PL=#

	G,i]ﬀ	nc^NﬂﬁQSw1	PLPY3?o_MLWLa]e#
be\e#
$
be#p.ﬁ La_Nbz !	 INVLc-INKj5DLb_NﬂPLP]ﬀ\zuN%/N$O_
m
DLI32 .X
[E,E,  !] ﬀﬁ  Y3A !
"
#
<rq DL]ﬀL$
ZNa_Fj5
VL

]d % ! ﬀ 1,/ﬃ E, 76TY

 !
"
#
 ]ﬀ\]
l

]d
! ﬀ 1,/ﬃ E,  76TY




"
xt@PL;(,&LﬂNbq44
a]!MLF\uMNbj.1
F[J6	Na]
m
]ﬀ	 ,-L
a]TS5_		GﬁLb_Nbz !
j?INﬂ
a]1	Ox
=i_ML Nfe,gj/j5
DY PL]ﬀMLﬂ
WNb_Fj.1
WL 0 ]d

0Fvc&R3K>/N$
a]ﬁ,ﬀ
l
N%g6d5c
WN$nj.#
$NLb_NPL Nﬂ
l
q!NVL$d5ck]Nb]


  
l
0 #
 KcFc	Nﬂ
a_\]
;

  

Y,
!Nfegq`eve DL Ojdc-FLb]
a]MLUjd]ﬀ\eN%
m
]TS^_	PL
  S    ﬁ  ﬁ	
ﬁ ﬁ
	  ﬁ	ﬀﬁ
A  ﬁ
	


F_ N4
bwN$?	6f_MLﬂﬂq#
G	|ﬃNb]ﬀF]ﬁF] ﬁ^_Fj Y!Lb]ij/]ﬀﬁ`]NﬂDL+pﬃ,1ﬀPLE	PLiLa]
ﬂPL!J  
$
$NZNa]TLWL
m

	PLcNbeAe
$PLj/]TLWLb]ML@Oj/j5j.!
WNﬂ

 ,3`_U
FxA ! ﬀ 1,/ﬃ E, 76TY



,}   ?+ ﬀE,
E,] 76TY



IKI08%8  !	CQW\ ﬀE,] 76TY

 

,}   ﬂ$ ﬀ E,] 76TY


!"
x
 QS 	  ]vS]ﬀ
m
A  ]vS]ﬀ
m

 INVL~>4
WR\u3	N d5ck]Na]
 KcFc-	N$
b_F]
;
 9
 
l l

x  \x  Fx  \x A Anx\
 Fx 
 
 \x  
  Sx   A`xﬀA Fx  \x
#
 SxA Fx

	
:
ﬀ

x    ^xﬀA Fx

 \xe A \x  Fx
!
Fx\
 Fx



 
!
x  

\x
 
\x



x
 :
xe Fx
! 
Fx\ \x



 
l l l
Fx\

 Fx    Fx\

 Fx 


  ^x   \xﬀA

x

 A`xﬀA

x\

 Fx\	


x

  Fx 


:
\xe \xe
 Fx\
 \x

Fx

 FxA  Fx
!
 Fx 

  
 Fx  
 FxﬀA

Fx  \xﬀA Fx

A Fx  Fx
 
 \xﬀA

9


x 

xe
 
Fx

 \x  
FxA  Fx

  
Fx\
   Fx 

 
	 \x  A`x  Anx

 \x

Fx\A Fx 	 Anx 	 Fx 


C
 ﬀ
l l l
Fx 

 Fx    Fx


 Fx 

 =

l l l
Fx A Fx 

Fx 	
 Fx 



;
  APFx

A ^xe A ^x

 Anx\
 A

xe Fx 	


Fx   \x




FxA@G2 ﬁA ﬀﬃ5ﬂ', ﬃ%8 & S(ﬂ$ﬀ ﬀW  ﬂ$ﬂ ﬂ &Fa 5ﬂﬂ5! 07 )( A'ﬂﬂ$ U A ﬀ.W 5ﬂ7 ﬁﬀE,F[ﬂA & ﬀ 07 ﬀVﬂ
 ﬃ#ﬂ$ﬂVA& ﬁA ﬀGﬂﬁ"ﬀ ﬀﬁ',.  .,/ﬂ ﬂP ,),/ ﬀ ﬀ 1Vﬃ%8 64+S7&>,/ ,/ A ﬂﬁA ﬃ A > ﬂ$ﬂ$ﬀE,/ 5\, 
B
>.,/ﬀ0X
,ﬀ AR7 ',   A +ﬂ ﬀ +ﬀ7 ',. +ﬀ%8 ﬀV[P S',>&MM@& AE,ﬀﬁ:7`ﬂ A ﬀﬁﬀﬂ/5ﬂ ( A * &()( A' ( A'  8S7 7`ﬂ$ﬂ
& ﬁA ﬀﬃ5ﬂ', ﬃ%8ﬂ:[U8ﬁ., &MM3ﬀ%ﬃ +  
gfgf64 X+J ]I + A ﬀU(S 7 ﬂ A ﬀﬁﬀV ﬁA 07 .,/0,ﬀ AR7`',  + 6
{
DL3vL$PLKj/]ﬀSePN
m
]TS5_	PL#
Kcte#
WNﬂ
m
]TS^_DLD	PL:']ﬀMS6Lb]
$PLPY3F]tePNﬂ1
VLD1ﬃ	#i]TL4
a]!'#

1 
$gjdc&LPYt]ﬀF]TS^_	1
:	PL9Ojdc-FLb]
a]ML RF]ij/]TS^_	PL Lb]ij/]ﬀﬁ`]NﬂDLPYFq4i]ﬀ3
:[J R5^c!
WR\wPLﬂ5	.[J R	
l
j.
m
eSer]
fe"	 ﬁO_3 R	"	~c-O_MLWLb]vwPNﬂ{pﬁ|Lb_Nbz !   INVL    ﬂ$ ﬀLE,  76TYA !  
"
x
{
 Lﬂ
j?INﬂ
a]1KLﬂgj-,3;`]ﬀMLb]\#
WNﬂD,njdcFLfe)cMNb]ﬀ3']vc-gj.1
>Kjd]ﬀ\eN%`_Q]TLWLb_ML=	D[J8
beN4
a]G	0,-
l
L
$PL)jde
m
z+PNZNa]TS^_DLPYL$gj-,ﬁ ,3PLc3IN Qgjdc3E`_Q6,-L
$PL Nﬂ,!
WNfeDL<1 0PzuNa]TS^_E	E[J Lﬂ

32~ﬁ>?@ﬁA E,  76TY

A1
"
Ykjde1ﬁ
m
ePLFrq!4J `_
WN$PL,njdcFLfePL:Oj/j5G	PLBLb_vz  
$PLD#
  R	N4
$PL

eﬂq4ocNa]
$PLNbePLb_
%
;!Jh_	!
a]vqS]
febR5 N$!
WR	Naj?45x
 E5qS]1
",ﬂc1
 	 	!
ﬂN S^_	 ﬁ jd]ﬀ\eN%
m
]	 Lb_Nbz ,|N$1MLﬂg]
m
	c3i_L Lb_N PL
jde#F]TLbj.PL2!J8
fePN4
a]!!Y !JePNﬂFLb]*#
.4J)ﬁQ^34
b] 	"ﬁLb_Nbz !S^_	6La_N.ﬁ ,njdcFLb]
a]!
j/]ﬀ\eN
m
]TS^_6Nbe#1ﬀ"	ﬃﬁ N$
s

$~j?IN$
b]1	Ox@#
$
ﬂﬃPN$F]vwN$#cg_	
 /7#
/cMNfePL$1
ﬂN_

%o_Q !J)DQS	PL9dz+Nc3i_MLz `],3 Nﬂ	3
E`]ﬀLa] ﬁLb_Nbz ,dj5O]ﬀML9F_,
ZNa]ﬁ21
93ci_ML
z rq!N% ,3pﬁ cte1\e#
ZN%4
b] 	PL.!	PLKN%3/Nrxd^];o_3'_	'(,&LﬂNbq44
b] F]Nﬂ,
ﬂ#p,Kj O_N.	
	O_LcNbj.#
4Jhe#
%,3i]N_j.\w1jd]ﬀ\eN%
m
]TS^_	PcMNbe']TL<F_LﬂO_ML
l
Lﬂj?IN$
b]1!Y O_MLcO_\q!!ML
N%o]TL$!3 ,3gj.1
bLb_\cFcFLﬂN S5_	(j?
ﬂ`_ 	c-O_MLWLb]vwPNﬂULb_\cNbu-']1Nﬂ O_SqN$?	PL2O_3 R	PL
q!ﬁ#\]TS^_	PL:Oj/j55DL8,-L
ﬂPLzuN!
a_NfePLDY-	PL ,n_ve#DL	5ﬁrq!PLPYrq!7_	.,njdcFL
ﬂ2	
m
ﬁ!)]ﬀ
$NVLﬂ
a]ﬁ']1ﬀq/Na]ﬁ ,3

m
e#
m
Noc&RF]TS5_	gj.1
 #
kL$
ZN%4
b]
m
N%c&RF]TS^_	gj.1
 % ﬁﬀﬃﬂ4Y	A ! 
"
x	d^]
[J6 MLb]ﬀ\wN$1
ﬂ
$\u
m
_N%4
b]1,F]ij.3F,nj/j. NﬂgcNbePLﬂ
%4
b]vq!D	ﬁ+cMN$ R La_,&Lb_Nbz !
j?INﬂ
a]1	FY	NWLDPLPj?4
fePNb]ﬁ`_Q|cMNfeDLﬂ1
WLF34MLFPLcN$gj/]NVLjdw#
WNﬂPLcg_\q!1
 
$
be1^_PN Lb]
m
F]
l
u-#4
b]vq!gj.1
EULa]
m
3kN3IN1 N%o]TL$! 	PL7cN$
ﬂPL7e1,
ZNa]TS^_DL 1
7j?
m
\e#
a]TS^_	PLPY i]ijd]
%
9ﬁ
cMNﬂnz+	g_N 	Pcte1\e#
WN% 
a].	PLLfLﬂ
bwgj.PL]d:0 7x^03N3
0ﬁ \e#
$
a].!J\R5_Fj/]ﬀF]
feD3L0ﬁ
cMNﬂ	 R	iLb_ ,&Lb_Nfz ! /NVLPYPL~N3INPp Lf
VR\wPLﬂE!J)n_\q!N$
b_N$%c-O_NWN`]1
D	NWLncteN$Nci_ML
  #!gj.1
G3ML2	PLaNfe
m
]MLaLfcteﬂ]vuMS^_	PL2
 
'
$ Q
$
m
e#^e1
WNb]TS^_	ULﬂN%`]
G	#gj.1

AP
	G#

 
  S    ﬁ  ﬁ	
ﬁ ﬁ
	  ﬁ	ﬀﬁ
j.O]ﬀLF_3
ﬂr_N#

m
N%F]1

m
e#!
WR	Naj/]TS5_	z rq!	N ,3p2ﬁ7cMNfeDLﬂ13 !J)`_&i]TS^_F]ﬀ	]ﬀ
$N
l
Lﬂ
a]ﬁ']1ﬀ+pz `],3cMNﬂnz+r_Nrx
0Pu3 !Jegq4i_PNPLKcNbz+Naj?,PLF	cte1\e#
WN% 
a]ﬃ	PLBLfLﬂ
bwgj.PL_d:0  34ML_ 
$1 ,!
$ Q
ﬂ
m
e#^e1
WNa]TS5_	FY	n_MLErqML ,!MLb]ﬀ\eNbey_ cMN$(,vwrj5.	.F]_MLb]p&	g_Q,n_3 R	PL .7ﬁ&O_3 R	
Lb_\cteNa]g_NﬂFYocMNa]ﬀﬂ]vc3gj.1
=MLﬂ
b]
a_\e#!J_	jde1ﬁ
m
 Lﬂ!J6ﬁQSDL=z+NDY0,-L
ﬂFY4	~L$1TL
#
G	|j 4
beNa]ﬁo_Qjde#
be#	Nb]
a]TS^_	PLPYyN$O_\qNﬂ}_ Lb_ ,&Lﬂ
WN4
a_\j &Ojdc	La]
b] ,-L
a]TS5_	(gq!
_'
%`_Q'4J\R^_\j/]ﬀF]
beq4INa]ﬁ ,

`]
m
_Nﬂc
FxﬀA

Ax
	


FxﬀA

   ﬀ S7 ﬀE,ﬀ  ﬂ$   A
B
 A ﬀ.W 5ﬂ 7 ﬁﬀE,F["& ﬁA ﬀ
+U& ﬀﬃ
B
+a7  ﬂ$ ﬂﬁ A8 %S   ﬂ$ A 
5 ﬁA 5!ﬂ 6
$ &Y[FYQU[FZ	^YQ\Z=X¢
	QS[\X<TVY+)¢Q\Z-,

+!"kﬀp/).ﬂ  D2m%m%'( $
d^_N9ﬁ-IL$5	PL_R5-!
VRPLﬂPLBNﬂ1ﬁ4
ﬁﬀﬃﬂ!PL Q!N$"MN#ﬀﬃ$#
#$PL&%'ﬀ $N"()ﬀTSDLD#
&*$1
ZN$ ()ﬀTS	PL
L#+	L#$#PLG Lﬂ)ML	, Lﬂ0	.- INWLPY PL/MN$"Nﬁﬀﬃ$#
#$PL0$
WNﬂ)%?1(!$#
ﬁﬀTS	PL +2%.34( $1!"()ﬀTS	
ML#ﬀ $N#$'
'$1
5$ﬃ3$1
ﬂNﬁ%'ﬀ $#PL.1 ﬁ6	N% 
$)ﬀNﬂ879-INﬂ
ﬁﬀN 	 N$ RDL #
4%ﬀ $N% Q 
ﬂNWN$PLﬂ
WNﬂPL
34"()	PL"1Q:% 4
#$Nﬁﬀﬁ1Q;ﬂ!ﬁ#+ﬀTSDL(#
 L5$1+ﬀ<%.1
%1ﬀN$PL("&LﬂN#ﬂ"$PL=7 ﬁ L#N5> !	2- INWL@?
A
#
ﬂ
$$#
ﬁ	  Q3B$N#ﬀ<%.1
%ONﬂCFLﬂ LﬁN5ﬁﬃ#IN!
#$NﬁﬀTL4
#ﬀ DLD-IN%1%#
WN$PL+ﬀﬃ$1
WN#ﬀTS	PLE#

%?1(!$#
ﬁﬀTS	PL	9
ZN$)ﬀTL<
FEPL;!JG$ R3
ﬁﬀ ﬀMLH
 
ﬂPNZN$PLﬂ
WNﬂDLH PLI$ R3
#ﬀ ﬀML>	NZN$PL5
7 	PLJ%? 
#$Nﬁﬀﬁ QaNﬂKN#$PLﬂ
%4
#ﬀﬃ>'L> Lﬂ%?/N5,

#ﬀ

L#N5> !F1
]L#MLﬁN#> ! =+"ﬀ 
 	ﬂ3		:@N<)%-FL#ﬀ
ﬁﬀ4%'ﬀ 3$PN"()ﬀTSL	)?F>/N
 QK%3FY-PLM$#
ﬁDL N#$<ﬀTL5$#PLgL#N:DLM-IL%4
$PLMMN5$1Kﬂ $DL7ONj	ﬀﬃ)
ﬁﬀ.N#$Cﬂ"11
.)%P,
	Lﬁﬀ
#ﬀ.%'ﬀ $N% ()ﬀTS	 L#ﬀ<%'ﬀ ﬁ ﬀNﬂ: Q-L
$PL%?INﬂ
ﬁﬀ1ML43ﬃEL5$PL-IN<DLQﬀ MLﬂ
WN#+%.1
WL
	PLaLﬂ	PLﬃ ﬀﬃR3ﬀ (ﬃ#
K> 
VRS3		N=TVU 1WYXZXﬃ[1\ E,c X<]TY_^ A#M % %#yY_^ "^6`a?
{
PLD-L
ﬂPL
ﬀ
#$PL_7Nj	ﬀﬃ)	
#ﬀMNﬂ6ﬂ3ﬀ1	1
 !JG	 Lﬂ
ZNﬁ3
ﬁN$( $1!"()ﬀTS	L$
ZN%4
#ﬀﬃ>+	Nﬁ%501G
$)
b)ﬀ 

)%3IN%1c7:ﬁ Lﬂ
WN4
ﬁﬀﬃ(	N1&R+ﬀ 	;ﬁ: Nﬂ)d	
ﬂ~L#B$N#ﬀ@N$	e- INWLhN5$Kﬂ $ﬃ$#-IN>	PLJﬀ<%?1(!PL
7 R 	
$]N#$PLﬂ<	
ﬁﬀ!G	ﬁ# %$N&- 
A
)%'%5 %5
WNﬂ<ﬁB`_ﬀﬃ()N$ 
?ﬀA fTgU 1WYXZXﬃ[1\ E,$ X<]TY
^  A11`h?
{
J8
5$PN4
ﬁﬀ!(#
;[Ji$PNﬂFL#ﬀ'PLc3L
$PLMN$+ﬀTLﬂ
D	PL~L5$ﬀ<%.1
VLFLWL5$13

	PLjN$"MN#ﬀﬃ$#
#$PL'+ﬀﬃ$1 
ZNﬁﬀTS	PLOﬀ<%-	N$

$PL&	k%Pl@%5 SL!Jm		n>+N$
$ 31
ZN%4
#ﬀ 
ﬁQE	PL;	0>+Ne7.[JGﬀ<%?1(!:	PL LﬂTL%?INﬂ
ﬁﬀ1MLK?
  S    ﬁ  ﬁ	
ﬁ ﬁ
	 ﬁ	ﬀﬁ
AA^ﬃ

	


+?A  	[S7&M
W1W1C[S$ﬂ5ﬃﬀ
 Wﬂ ,
V, W W [
ﬂ7`ﬂ$XQP *W 
     Wﬁ[1\-, W 4   %ﬃ1\!ﬂAC[1\
ﬂ
6  
9

 G CﬃBSJ E,$ N& XZX+ﬂUT 
 W0[
 W1`4  
#[1W.,/ﬂA@C[1\
ﬂ
9
:2-<;>= U@?';FTL2F2F2 ;FT'J)] ?ﬂﬀ$ \ 
W07 ﬃ%8ﬂ:C[S',ﬁP ﬀ! XZX+ [S7&M
Wﬂ X+@]
 L5E
WR$#
ﬁﬀTSDLH DLI$ R3
ﬁﬀ ﬀML1Lﬂ
 D	KQ534
#N$PLK?"NFPLI$  R34
ﬁﬀ ﬀL 
I$#
#$ N#$<ﬀTL5$PL
7 -IN$
#ﬀN;/%$1ﬁ(DL<	PLNﬁﬀ 3 ﬀﬃ- QO%'ﬀ $N Q "&LﬂN#ﬂ $DLc72ﬁKL#N5> !9	D- INVL

L#ﬀ <ﬀﬁ,FY
R$K%? 
ﬁﬀ
$FY%?1(FR$K%'ﬀ
ﬂFYL("E&LﬂFY#ﬁ ﬀ
$FY#
% ?ﬃ?<?  ?+N J8 	
WNﬂPLD	NWNﬂPL#-	1
c75	PLD)%	Lﬁﬀ ,

#ﬀMLQ%'ﬀ 3$PN"()ﬀTSL	PL N$PL L5E
VR3$1
#ﬀTL5$1PL@1'ﬁ1-	N%4
ﬂ)ﬀN$

<+%'ﬀ ﬃY/N#(!1ﬁ!Y)1
ﬂ+ﬀ
ﬂﬃY
R44<ﬀ ﬀ
$FY3ﬀ ﬀ<ﬀ
ﬂﬃY#
"?ﬃ?ﬃ?  ?
  Q
ZN%4
ﬂPNZN$PLﬂ
WNﬂDLH
{
_LﬁN#> !	M- INVL KE
b$#
#$~L$"+%'ﬀTLﬂc7 ﬀ<%-!
#ﬀTLﬁ%5%$#
#$#	N#ﬀ
ﬁﬀTS	
ﬀ 
ﬂ1MLﬂﬃY	"ML<@ﬂ!ML0,
#$:DL%.PL#NﬂDL@&-PN#%'ﬀ
$
#ﬀﬃﬂ3ﬀ
#$gL#N<DL$ R
ﬁﬀ ﬀ!ML0	&%$ ,

5$1Nﬁﬀ
$PL	5
FE. RN#ﬀ
$f>+NWNﬂKMLﬂ2#
 	L#ﬀ $Nﬁﬀ
ﬂ.6S3	KNﬂ1N$.)%
ﬂ5	.ﬁ()%P,
	Lﬁﬀ
#ﬀO%'ﬀ $N"()ﬀTS:	PL~R 	
VLQ3ﬁ4
ﬂ 1Q'N% 
#$NﬁﬀTL5$PL<+ d

	934
ﬁN$03L
ﬁﬀTS
-/N;"+-FL#ﬀ
ﬁﬀ' QO-ILVLﬂPLﬁ ﬀ 	PL L5$ﬀ<%.1
% ﬀNﬂPL+ D	N$

	E3 
ﬁNﬂG4$PL#ﬀ
ﬁﬀTS	  ?
NPLFﬃELﬂPL L5
WNﬂFL" ﬀTS	PL<6N%KE!ML  
c$#
#$cN5$<ﬀTL5$1PL L#N R3C	 	PLc$ R3
ﬁﬀ ﬀML

$NZN$PLﬂ
WN$PL 1S 	D3$1
ﬂNﬁ%'ﬀ 	N @ﬂ! MN#$ ﬀTL#ﬀ.KN )%FL#ﬀ
#ﬀP%'ﬀ $N%4"()ﬀTS	 #
 	 LPJ ILVL#NﬂN
	DKN0#IN%,
5N$;3"("	)?  3Lﬂ3ﬀ1
 C13
  N1+1NS!JGﬀ !J) QﬀTLﬂ
ﬂ-L 	D	PL N#ﬀﬃ,

ﬁﬀ!/+ﬀTS@	PLMNﬂ"MNﬁﬀﬃ$#
5$DL ("$# ,h$1,
ZNﬁﬀTSDL 	PL %? 
#$Nﬁﬀﬁ Q %?INﬂ
ﬁﬀ1MLK?ﬁdﬀPL %5DL#NﬂPL ,
#$#PL
1 ﬁ1N%4
ﬂ)ﬀN$	1
 	PLJﬂ4KNVL 1C
13PL=	PL0#IN!
#$NﬁﬀTLﬂ
ﬁﬀTSL	PLb$1 
ZN$)%?6($#
ﬁﬀTSDL +
Lﬂ)ML	, Lﬂ%?INﬂ
ﬁﬀ1!Y 1ﬀPL2!J)1 	K%.KNﬂ
P-IL%.)ﬀ L5	PL2DLﬂ
#ﬀ<%?4
ﬁﬀ!ML21+MNﬂﬁQﬀ<%?4
#ﬀﬃﬂ!PLG	'ﬁ
)%3 Qﬀ
5$D+(1ILN5$111
@	D	 3$KS+ﬀ
ﬁﬀﬃﬂ!PLK?
A
PL %.PL#NﬂDL@	1
@	3e	.ﬀ 
$N#ﬂ4ﬀ;	
ﬂ4KNVL	/N#%'ﬀ
$
#ﬀﬃﬂ3ﬀ
#$FY		+3
ﬁﬀﬃﬂ3ﬀ
5$9#
c-PN#%$1 ﬀ <ﬀ
5$ﬃY 3ML;DSL	1 K	
 LﬂcL#ﬀ
ﬁ	NDﬁ N5$ 4<ﬀ
#$
	:ﬁiL#N5> !%?INﬂ
ﬁﬀ1	D#
 )N DSL	1	)ML 	"ML MNﬂ"FLﬂL<4JG$Cﬂ4<	N@DL-PN5>+	Nﬁ% 3PL@	
B$1$#
WN4
ﬁﬀ!"iL5ELﬂ
5@%5DLgdﬂﬃ /?
AP)^ P^ ﬃ
 
  S    ﬁ  ﬁ	
ﬁ ﬁ
	 ﬁ	ﬀﬁ
bﬁﬀﬃ"$ﬂ&ﬁﬂD2'( ;.ﬀp/).ﬂ  D2m%m%'( $
{
($#
$Nﬁ%ﬀ 34
ﬁﬀ! 	PL9#IN%!
5$PN#ﬀTLﬂ
ﬁﬀTS	PLM$1,
ZN$)% 1($#
ﬁﬀTSL	PLe-LWLﬂ.!J 6	N -/N9ﬁMN5$ ,
-IN4
ﬁﬀ!ﬃ	PLM$ R
ﬁﬀ ﬀ!MLK? N L&	8MN$K%'ﬀNF
ﬂ@%P&LPY-PLM$ R3
#ﬀ ﬀMLcMN#	
VL Lﬂ
ﬁKﬂ"$PLe)N
l#
WNﬂ.$C-IN%ILVL5$PL:	PLbLﬂ1TL:1
9 	
ZN$PL ﬀ<% N$#
#$PLBLﬁL%C
#ﬀﬃ3PL !J8
5$PNﬂN KNE	+3
ﬁﬀﬃﬂ3ﬀ
5$)? A PL
"j #
VLKLﬂ
21ML#+ﬀ
$N5$+ﬀ
VL2 "N$j-/N MN$	PLWL#ML%?4	1 Nﬁ%.#
$

5!J84
$
ﬂ@ﬀ 	N$
	M(	N%4)%$#
ZNﬁﬀ;1
ZN$ 9#
  % ?
{
DL(N%	)%$#
WN#ﬀDLI3<ML>  ﬀﬃDL

A  7  % kLﬂ

4
ﬂ
$Kﬀ 
$PL7E[J8 ﬀ 	D!JG'MNﬂ6E!KN$1 
ZNﬁﬀTS	)? A #
$
$c$#
%6D
$N#%'ﬀ $#FY!PLJ)N$PL0 
$1	PLLﬂ

L5$ R3$1PL19$#
#ﬂ!76SD A -	3
ﬃ R	KN$PL&"N 19$Cﬂ4! 	N [J6 >S+ﬀ 
ﬂ1 7' ("%.1
$N
ﬁ4ﬂ4KN	2@N MLﬂ
%4
$G+ﬀﬃ$1 
ZNﬁﬀTS	)? A #
ﬂ
$ $#
%1GPLﬂ
&ﬀ +ﬀTL51ML13D)N N$PL5
$N:PL
+ﬀ
#ﬀML!J8IN#ﬀ +ﬀ
#$_N5$K(!3
e7.ﬁ L#N#> !9	D- INWLK?
{
PL "N$PL "
ﬂ1	PLbL$N5ﬂ!1
 $C(4@%5
07&ﬁO>+Nﬁ%?4
#ﬀ 	-Lﬂ
ﬁﬀ ﬀPLBL$19 MN$	PLWL#ML
	G)%-!
#ﬀ"  %56E!1"!JG	DMNﬂPLVLﬂiR)EN%1<ﬀTS	)?
{
	C(	N5$2)%3!
ﬁﬀ&PLﬂ
F3$KS+ﬀ 
PLﬂ
ﬁﬀ<%?
5ﬁ8MN$PLWL#ﬀ <ﬀ
VRFL5&R$NﬁﬀTSj%. E!1	&	=- /NVLf)N	jN$">+		KN	3$1=7
-INﬂ
ﬁﬀN;	E[Ji$PS34
#ﬀ6L#+ﬀﬃﬂ4
ﬂH
	





 ﬁﬀ
ﬂ
ﬀﬃ
	! 
#"
%$
?ﬀA 

 &	

PLﬂ
 ﬁ 	1ML#ﬀ
#$P%.6E!1	2	.ﬁ&Nﬂ)d	
$P%?INﬂ
ﬁﬀ1	FY



#

ﬁﬀ
ﬂ
ﬀ
N$CMN5$DLﬂ1
ﬂ
 PL
MLﬂ
%4
$PL0(	N%@ﬂﬀ
%4
#ﬀ	1ﬀPL9	.- /NVLE#
G	(ﬁ

NWN$ N$PL5
ﬁﬀﬃﬂ!K%.1
K?'ﬃPLﬂ
Gﬁ=MNﬂ">+@N
)N2ﬁSﬀ.* R	N% R	.7 $#
ﬂPN#%'ﬀ 	N 	C(	N5$ 	&)%P-!
ﬁﬀ ?
{
4-IN %#
WNﬂ 	( 
#"
,N5,
N$PL5	 7?[J  ﬀNﬂaL#N5> ! ﬀTS	G	Gﬁ'-Lﬂ
ﬁﬀ ﬀ)?
{
2+ﬀﬁ1%#
WN$GDLe-Lﬂ
ﬁﬀ ﬀPLc$#

	(A 4%'% )N
^f%'% !Ji$K3 ﬀTLWL$KNPYﬁ 	3 ﬀTLWL3UU& 
 W [
 W	Eﬁ5	1ML#ﬀ
5$/%.6E		9	Eﬁ5N$)d	
ﬂ/%?/N$
ﬁﬀ1

	)
+*
+?-, (*?8C%/.

#
 	 ﬁMLﬂ
%
$I(	N%@ﬂﬀ
%4
#ﬀ	1ﬀ 	 ﬁ3ﬁ#
$



+*
+?  %=?\L0.


Nﬁ%51
E	 3$1
ﬂNﬁ%'ﬀ 	N9ﬁ=%?ILVLﬂ7"1+<ﬀTS	NE	NVLE ﬁ")%-!
#ﬀ	PL/$ R3
#ﬀ ﬀMLK?21D	
N%6 ﬀ 	 1+3<ﬀﬁ#4
#ﬀ 9[J S3 
ﬁﬀ
$
?A&ﬀ 	+ﬀTS	BS	 
% Q(	 ,"%-!
ﬁﬀ!-)NPL MN$K%'ﬀNWL
%#
WNﬂPLiLﬂ)MLﬁ L#N5> !?PLﬂ
cN$1ﬁ4
ﬁﬀﬃﬂ@%5
 >  ﬀﬃ3 )%	
$ 
$1 (ﬁ"	1ML#ﬀ
#$OL#+	L#$# 	 ﬁ
)3 R	  "MLWLﬁﬀﬃNﬂL?
A
3N34
DY ﬁ2)3 R	_Lﬂ)ML	,Tjﬂ!1
ﬂﬃY 1ﬀC,  ﬀ7	NZN$PL5
7fL#,
Lﬂ
WN4
ﬁ+% -L
#ﬀTS	4>uN%,
#N#$?#
 ﬀ<%3!
#$FY ﬀ @)ﬂ3ﬀ1
	&ML#ﬀ $N$ND	(	1ML#ﬀ
#$4<MLD>+	N$
ﬂ
N#$PL#

;	ﬁfMN$PLWL#ﬀ&Q PN $1cL#NDbN5$C(!<ﬀ
$0% IN$
#ﬀ'	NWL;+ %P$1
 %.	N5&R+ﬀTL#%. !JGﬀ<%-!
DY
1S3	KNﬂ1N$.PLMN$ S3TL&("$#$1,
ZNﬁﬀTSDLFPL&3<ML9FR$N$1
WL&-FLWLﬁﬀﬃDLK?  !J8 	
ZN$PL:
$N#%.PLDY
ﬁ&)%-,
#ﬀ8Nﬁ%.#
 	 L#ﬀ<%fN:PL&MN$ S3TL 	NﬂFL#ﬀ
#$5+ Lﬂ)ML	, Lﬂb%?INﬂ
ﬁﬀ1ﬃ1
94JG$#
ﬁ	+ﬀN
[JGﬀ 43 	13ﬃ	ﬃﬁ9	N$	Lﬁﬀ
5$ L#N?ﬁ -PN#%'ﬀ
$
#ﬀﬃﬂ3ﬀ
#$ )%Q L? = 65#
DY @ﬂ!j8Nﬁ%ﬀ
$
ﬁﬀﬃﬂﬀ
#$
N$1ﬁ4
#ﬀﬃﬂ!.	?[J8 ﬀN7
89
MN$ R?ﬃA	Y )N
%1(! !J8 ﬀN MN#$PLﬂ1
9
ﬂ	k7'+ﬀ<%'ﬀ PN9ﬁ.ﬂ4@N
N#$#1ﬀG	5ﬁ ,!MLﬂ
%
ﬂ2+ﬀﬃ$1 
ZNﬁﬀTS	f7?[Jmﬀ LﬂPNWLﬂ2	5[J6 

7
ﬀ
:;=<
  ?
A
#
:65#
 74>  ﬀ
[J) Mj #

!JG	/$#
#	E$#
% ﬀ ﬀﬃ$#&3IN T% %# E,] X<]TY*^  A `h?
>?A@4B
AC8AC CDFEAGHC
{
FI%.FI#4JﬂKI06Jﬁ%ﬀ
$
ﬁﬀﬃﬂﬀ
#$ )%3ML:
Q$#
#$NJ#$<ﬀOI5$#FI<@ﬂ!:QP834ﬃEﬁIﬂ@ﬁJ+PGﬀ<%B$133
ﬂ  ^R,A ﬃ

`_ﬀﬃ()4Jﬂ
$
?ﬀA 9+ ﬁ6SJ% 
$)ﬀTJﬂ  &- 	

4,FY UI2ﬁ ( %'%5&.>#J#$PS	13
Tm^ - ﬂWV&,DA"?
<
f ﬂXVC` Y)3ﬂJ%
FIQ>#J#$PS	13FIKIQ>Y	
ﬁﬁJIYJ3ZJﬀ<%?1(@ﬁJI7G)ﬂ!6J$
#4J$[I5E,

VR3$1
#ﬀTS	/-  - #
 d)	
 D3J

-		ihY - ﬂWV  ?
 ZJ  +\I#ﬀ
ﬁﬀ!G ﬁLD%$#
VR	 	FI +ﬀ
ﬂKI ]J#$63MLﬀ!3, 
JUI#%'ﬀOII#ﬀcS+ﬀ%.FI#4J$1
 FI     ﬀ
I
	YJ#$63MLﬀ2#
 	
J%4UI#%'ﬀOIIﬁﬀ!5+PG	;		$1 
^J$)%?6($#
ﬁﬀTSQﬀ 3 ﬀ 	1
ﬂXI#4JP$  R34
ﬁﬀ ﬀ4Y
ﬁ4%P$1
WR		 
ﬁﬀ <ﬀOI5$#3UI	SIF
J@ﬂ4 ﬁLj>  ﬀ
1+- 7 KIﬀ<	KID16-! ﬀ
ﬁﬀﬃﬂ!FIK?
{
DUJﬁﬀ Cﬀﬃ-G	
  S    ﬁ  ﬁ	
ﬁ ﬁ
	 ﬁ	ﬀﬁ
A
<
 ^
$
	

$
?A U`y X #Mﬃ \
 P W07"&FﬀFS ﬂ MUdB-c-G 
ﬃ  [SF[ \,/ﬀ   \R[ﬂ XZXg\X+  [Dﬃ Wz X+&[1\R]
,/*&+[1\

X+ﬂU7 ﬂ \
ﬁﬂ$&F
ﬂ7PW.,), W0]@W.,/ﬀ $ﬂ&+[1\
VﬂK]
	

$
?ﬀAK  %ﬃ1\! O ﬂ XZXg\X+  .XS7 ﬀﬂ',
W X+ $ XgWZ%[  [Dﬃ Wz X+ 4    
EBSJU&+[1\
DXQP ﬀE, \$ $ﬂ
&MM, WYXZX+ﬂK]  
#[1W.,/ O ﬂ XZXg\X+ [Dﬃ Wz X+D[1\R]
E,/<&+[1\
/XQP Sy X #Mﬃ$ﬂ<&+[1\
ﬁﬂK]
#
$
$%$#
	 	 J$C\IﬂI#4J<ﬁD%.FI#4J$:	:ﬁ/ﬂ4ZJﬁﬀﬁ 
ﬁﬀ?	:ﬁD>#J5$	13:	 J#$FIﬂ333UIQ		
#@ﬂ3ﬀ
5$/J5$FI$!3
ﬂ'
$13
2QPi$
ﬁﬀ ﬀ!k7 3ﬃEﬁIﬂ6J@? NﬀOI#-\I
2	&	KﬁL2>+SJ#%.FIG+PG$3,

ﬁﬀ ﬀ!UI

"4J$FIG#
 -RIﬂ
#ﬀ ﬀKI	 )UI5@ﬂUI 
ﬁﬀ <ﬀOI5$ 	KﬁL 
 EFI2'ﬀ<	KIG#13! ﬀ
ﬁﬀﬃﬂ!FIH 		
1ﬀ< +ﬀ
ﬂ  L&MM, WYXZX+

`_ﬀﬃ()4J$
$
?AK
	72( 3	  #
O	,1ﬀ< ,Lﬀﬁﬃ)ﬂFJﬂ
$!)4J'FI
)	4J$FI

`bﬀﬃ("4J$
$
?AK
	7.4J$"ﬀ
$  ?
N 4I !4J$K%'ﬀ6JF
$K% I	ﬁ(3 	G	5
^J% ﬀ
ﬂK%.1
:4IﬁﬀOIﬂ
ﬂ7(#<ﬀﬃUJﬂFJQP834ﬃEﬁIﬂ@ﬁJF 3$KS3,
+ﬀOII
.ﬁ(	 J#$C>Z$6J$13F& %<ﬀ
ﬁ	F#
 13ZI$/IﬂSJ$
#ﬀ	91<+ﬀ ,  ﬀh?
{
G14<ﬀﬃUJ%4
#ﬀ
FIﬂ
E65,
#$#? n%.6E!1	  1ﬀ<FI9J#$C>Z$6J$13 	 
 EH "ﬂ!6J$
ﬂ	 )4Jﬂ
5,  ﬀTJ% +ﬀ
	 3ZJ#(
36
#$#9#
F	1UI4
ﬂK4J@?
{
PG$#
%6Iﬁﬀﬃﬂ4
$E,!UI#ﬀOI$
ﬂ91"ﬁ )%P1UI4
ﬁﬀ'	FID1ﬀ<FI;16-6,
 ﬀ
ﬁﬀﬃﬂ!FI[Iﬂ6J#ﬂ4
 7=$Cﬂ4<	6JEFI/6J$
$FI?(ﬃ	 ﬁ"<ﬀﬃ(	?%.FIﬁﬁJ$( ﬀ UI#ﬀ	('> !
$K4JE	
SJJﬂ,
#ﬀ 	ﬀ LﬂFJIﬂ@%5
 UJ$"-SJ$
#ﬀ	1 72ﬁ5#1-! ﬀ
#$:	9ﬁ5ﬀ<	L?
A
#
ﬂ
$&$1
1NJﬂL+ﬀ6J$
<	FI
%.FI#4J$FID1  ﬀTJCﬀ
D)ﬂ!6Jﬂ
D#
:)4Jﬂ
5,  ﬀTJ% +ﬀ
c"4J:3! 	G	FI,1ﬀ<FID#1-! ﬀ
#ﬀﬃﬂ!FI@?
A
FIF	6J	,
+ﬀﬃ6J$FI I$!
F1UI#+ﬀ
$D$1
3$1FI 8%.6E!1ﬃ2Pm!$3
ﬁﬀ ﬀ"	 I#ﬀ <ﬀﬁ,/ 4Jﬂ2	
ﬁ4ﬂ4ZJ#ﬀﬁ4
ﬁﬀ!
	5ﬁ ,!UIﬂ
%
ﬂ2+ﬀﬃ$1 
^Jﬁﬀ	18>+3
ﬁﬀ! .ﬁ4>#J5$	13GKIﬂ
M-ZJ#> 1ﬀ
$K%.1
,!	

$3,

ﬁﬀ ﬀ! 	 J5$K>Z$6Jﬂ,  ? ﬃM4J#FI9ﬁ&14<ﬀﬃUJ%4
#ﬀ 	 QP83ﬃEI$K4J	7ﬁ&,"%1UI4
ﬁﬀ! 1
 QPi$1
1(!
A<
 P^ 
$

  S    ﬁ  ﬁ	
ﬁ ﬁ
	 ﬁ	ﬀﬁ
	FI=1ﬀ<FI	 QPG$#
1I#+ﬀﬃﬂ4
$36JUJﬂ	FII#UI 	%.FI#4J$<	FIb-ZJ %#
JﬂKI +ﬀﬃ$1,
^JﬁﬀKIK?
A !3FJ$3
Fﬁ 1ﬀ< 7'-ZI$
#ﬀ ﬀ 	KIe$3
ﬁﬀ ﬀUIXI$!
:3S3$FIF1
^J$ 	2ﬁ %521
J	
<ﬀﬃ(	F,Lﬀﬁ

		1UI4
$K4J f  A >#
 	&)4J$
	,  ﬀTJ% +ﬀ
 JﬂC>+FJ#%?
0ﬁE<ﬀﬃ(F	&%5KI#4Jﬂ)?ﬃD1,

$!UI 	Eﬁ I#4J#> !E	FIc-ZI$
#ﬀ ﬀFI	)ﬀ
cl#
^J$I# I %'%.1
;<ﬀOIIﬂ0-)4JRII#4JﬂFJc=ﬃ
%!

@ﬂ!D9		1UI4
$K4J@1
IFP8Z5 J3+ﬀTJ< ﬀ 4Iﬁﬀ	J5$FI$!33FIﬀ $FI#ﬀTJ%13FIK?
{
 UJﬂ	 $1+4J$:	 %. ,
I#4J$ >+"4J+ﬀ
<ﬁ53
%3:#
ﬁ5#13! ﬀ
#$:	9ﬁ -RIﬂ
#ﬀ ﬀ:	
XIﬂ
<$1++ﬀ
$FI<FIQﬂ4K4JI<	FI
-ZJ %#
JﬂFIX7

#
W7 J$FI5,
#ﬀﬃﬂ!K%.1
@?
{
KI$3
#ﬀ ﬀUI 1j)ﬁJ$ Iﬂ
 L3
e75KﬁLj%.FI#4J#$FI
  %. E!1 	Gﬁ 1ﬀ<,Lﬀﬁ )ﬂ!6J$
ﬂ +ﬀ 6J#%.#
F	$#
$6Jﬁ%'ﬀ FJDFIc-J% %#
^J$FI 7

1
 7
7'-ZJﬂ
ﬁﬀTJ	2ﬁ4%5KI#4Jﬂ2	2ﬁ #1-! ﬀ
5$G<ﬀ $Kﬀ#
:KIM6Jﬂ
$FI+KI:  1J%!
#6JﬂG+ﬀﬃ$1
J#ﬀ	
+ )%\I5$EﬃEﬁI5$)?
DFE	
@
KD'AC CDFEAGHC
{
FI J5$KI#
4
I2	j%.FI#4JﬂKIIﬂ
PUJ5$FI$1
5$FI534UI.

1 1
$
? ^8-)4J.ﬁ!3	
{

A"? 
f ﬂXV9#
5ﬁ8-		 

   - ﬂXV ? 1D	"3ﬃEI$ J%1 ﬀ  J5$Kﬂ .  ("%.1
%4
#ﬀ 	FIf-ZJ	,

ﬁﬀFIJ5$11ﬀ:#
cﬀ<%?1()ﬀ 31ﬀTJ$

ML3UJ#ﬀ<%$# 1'
(!1
ﬂ9	06J$
ﬂKI01O>+3
ﬁﬀ!'	Eﬁf>#J5$	13)? A 
$1	"%1	P-@
&l#
J$54
$
^Jﬁﬀﬃ $P7(ﬁ4(SJ%4)%$#
^Jﬁﬀ +ﬀ Z5 
ﬂ55,"%SJﬂ
$K%.1
$1
J#ﬀ	
#
4%?1(!$#
ﬁﬀ	"	FI4%? 
#$6Jﬁﬀﬁ L ? = 657#
	=FI$#
ﬁKI4%53$1FI3ZJ!T  e[S7 F E,  X<]	^  1`#

T:]@WZW  	 AF,S,  @` %5
Jﬂ1
 L	Dﬁ&ﬂ4ZJﬁﬀﬁ 
ﬁﬀ5	;ﬁ:
% ﬀ ﬀKI (SJ%1ﬀ UI

UJﬂ++ﬀ
ﬂeﬀﬁCﬀ3-J0ﬁ&ﬂ4ZJ#ﬀﬁ4
ﬁﬀ!
	.ﬁ4>#J#$	132#
 	32.ﬁ 
 ﬀ ﬀ2	FI&(SJ ﬀ UI:Kﬂ4
 ﬁ(()@ﬁJ 2P)		 +ﬀ
07O		
 ("%.1
%4
#ﬀ KIﬂ4K4JI.	=6Jﬁ%ﬀ
$
ﬁﬀﬃﬂﬀ
#$&#
 	 -FJ#%$1 ﬀ <ﬀ
5$j%?1($#
#ﬀ	"8%? 
#$6Jﬁﬀﬁ L
>+6JJﬂ)%?1(3$1
#ﬀ	FI 
ﬂOI 	EQP $K%?4
ﬁﬀ
ﬂ ""ﬁP%?1( $K%'ﬀ
ﬂ)?
 O3<UI	FIc%.FI#4J$FIJ5$ 4<ﬀOI#$#FI	 )UI;+ﬀOI5\IﬂUIQ$C(4@%5
2PmDﬀ<%PSJ$

ﬂ&-RIﬂEE	,
$#FIYJ$1ﬁ4
ﬁﬀﬃﬂKI< ﬁLO-J% %#
^J$FIX7

#
X

	Jﬂ		FI#
XI5$ﬀ<%.1
IQﬂ!!ﬁ14+ﬀ	FI0T % %# 	 ^ )^6`h?
{
9,"3	WIﬁ3B$6JﬁﬀK4J$D	c)UII#ﬀﬃ6J$D3UI 	!
Jﬂe%.1c( $1L$
J#ﬀ	Q$#
%
0UIﬂ
ﬁﬀ
#$#D+PG
%$1ﬁ(;+P6HL3E 	FI 	c>+6J	e3RI
$FI 
5$FJ5$FI	 	WIﬂOI>#
 	e%?4
#$6J#ﬀﬁ ﬁLf%$#
#$#SJ#ﬀ
ﬁﬀKI	IﬂFIJ- ,
J%1%#
J$FI +ﬀﬃ$1
JﬁﬀL	FI Iﬂ
0$#
$6J#%'ﬀ $FI	'4J$K%'ﬀﬃ6J$F1+4J$HLﬀ<% 4
ﬁﬀ 	"70-ZJﬂ
ﬁﬀTJ0	FﬁIﬂ	
>+SJ#%f@	
{
ﬀﬁ
$1	CR!6J

ﬀ
$1UIIﬁﬀL%.6E!1	("$#)%$#
^Jﬁﬀ	0)G)ﬀ"(Jﬁﬀ
%'ﬀ	  IFP6ML3UJﬁﬀ<% 

T

 W	 AF,S,   `)H





8

8
%$
?V^
ﬀ

8
FIﬂ
 ﬁQ6Jﬁ%ﬀ
$
ﬁﬀﬃﬂﬀ
#$=	@3 L	%'ﬀ $6J%!UIﬂ
#ﬀ
ﬁ3
 ﬁ%?4
^Jﬁﬀﬁ Iﬁ36J#S- ﬀ1ﬀ 	)UII#ﬀﬃ6J$
#
ﬂﬁ
8
K4J>#J%,
#ﬀﬂ!!<+%'ﬀ	D3UI 1ﬀ , Cﬀh?
A
!UI#ﬀ $6J%
 )3	F	M)4II#ﬀﬃ6J$:)%P\I5$#
7 ﬀﬃ D-ZI%4
$

N 	ﬀﬃ"	
ﬁﬀ 	 A !ﬃ +P 3$@% 4
ﬁﬀ
ﬂ	 A !ﬃ 	D(! #
 +ﬀ
$ 	 A !ﬃ 	 %?6( $K%'ﬀ
$ 	 A!ﬃ
	'	4J#ﬀ
$

- ZJﬂ	  	 ﬀﬃ OE)J$HL3$1	!<ﬀ
$ 	 ﬀﬃ "SJ#ﬀ
$?1
 ﬀﬃ 	.("E Iﬂ 	 FIf%.FI#4J$FI
	 6Jﬁ%'ﬀ
ﬂ
ﬁﬀﬃﬂ3ﬀ
5$ J5$ 4<ﬀOI#$#FI&1 ﬁ1SJ4
$)ﬀTJﬂ++ﬀOIﬂ1
87 	n-FJ#%'ﬀ
$
#ﬀﬃﬂ3ﬀ
#$)%3ML	 ﬁ
)3	 I#B$6J#ﬀ@ﬁJ$	7
]*
?
<
 @," +?A -A"?ﬀ# M-ZI%4
$F	&N 	ﬀﬃ-)	
ﬁﬀ UJ5$FI$1

 	:,"%\I#ﬀ
ﬁﬀ!
%'ﬀ $6J"()ﬀ4J$		<	1ﬀ 	FI_-RI
ﬂFI_%?J$
ﬁﬀ1UI	ﬁUIﬂ
%
$ +ﬀﬃ$1
JﬁﬀL	!Jﬂ#
$1	 )4J
I#UI$
^J%4
#+% -RI
#ﬀ	

Iﬂ  3UI 	
J$ ("$#)%$#
J#ﬀ<SJ^J$FI5f71ﬀ%.FIﬁﬁJ#$#Q7  M- ﬂXV
I#4J ﬁ-ZI$
#ﬀ ﬀ2+ -ZI%4
$2FIﬂ
5, 1>#J#ﬀﬁ# ﬀ  I$"ﬀ
[7 
*
 ?ﬀAF, ," ?ﬀA 
<
-)4J  
% ﬁL 2P %'ﬀ +ﬀ
#$2h?
# G,!UIﬂ
%
ﬂ+ﬀﬃ$1,
^Jﬁﬀ+ Iﬁ3 Iﬂ
J% 
ﬁ+% 3RI
ﬁﬀ	1>+3
ﬁﬀ! 	IE
$1	K4J 1? 	)IﬂFJ
#ﬁ ﬃ$#Iﬂ! QPG$4
ﬁﬀ
$
? ^74-ZJﬂ
ﬁﬀTJ:5ﬁ(UIﬂ
%4
$2+ﬀﬃ$1
JﬁﬀL	G+!-RI
ﬂ Iﬂ#
:	I
>#J%,
#ﬀ8ﬂ!!<+%'ﬀ	2+P) ! 4Jﬂ.	P6Jﬁ%'ﬀ
ﬂ
ﬁﬀﬃﬂ3ﬀ
5$5)%6L  7$
* <
$
?  Z ," +?    )4J ﬁ-		
%
T'& X(ﬂ*),+.-/ X<]	 AF,
<
$
`h?
 
 
 
  ﬁ  ﬁ	
ﬁ ﬁ
	 ﬁ	ﬀﬁ
A
<
 ^
$


%

 - ﬂXV 

	 #

A ?  ﬂXV
034
ﬁﬀ ﬀ 7 

	^ 7 
	^ 
ﬃF$FI#ﬀ
$D- 
1(	
%
ﬃ$# ^?-,)^ ?ﬀAK +? ^R, +?AF,
ﬃF$FI#ﬀ
$D- 
1(	
%
ﬃ$# +?    ?ﬀA  *? S, +? ^	A
ﬃF$FI#ﬀ
$
%
J$6ﬂ!13 +?    ? )^ +? 	A +? 
ﬃF$FI#ﬀ
$
%
J$6ﬂ!13 +?
<
 ?  *?   +? 
ﬃF LE4J#ﬀ
$ *? A +?  ? ^"^ +? S,
ﬃWJ#(!1ﬁ! *?
<
A ?ﬀA  ?AF, +?AF,

J#E 
#ﬀ 	 ? ^"^ +? )^
$
?  R +? \

ZI%4
$0NCﬂ"6V# +? ^   ? )^ *? ^ +? 

ZI%4
$0NCﬂ"6V# *?  ? )^ ? ^  +? 

ZI%4
$0N 	ﬀﬃ"	
ﬁﬀ +?A!A ?  *? 
<
+? 

ZI%4
$0N 	ﬀﬃ"	
ﬁﬀ *?AF, ?  *?
<
  +? \

1
ﬂ+ﬀ
ﬂ A ﬃ *? 
<
?ﬀA  *?A
$
+?AF,

1
ﬂ+ﬀ
ﬂD^


- 
ﬁ%5SJﬁﬀ ﬀﬀ
$  +?  A ? S, *? )^ +?A 
A SJﬁﬀ
ﬂ

%
1+ﬀ 	  *?    +? 
$
*?
<
 +? A
A
	4J#ﬀ
$ ﬂ

4J5R3ﬀ 33RIﬂ *?
$
^ ? A ?
$
<
+? )^
A
	4J#ﬀ
$/- ZJﬂ	 ?  R ?   3? 
<
+?   
1
 +ﬀ
$ +?
<
$
? )^ *?
<
, +? )^
EL Iﬂ +?
$
 +?  *? ^  +? A
ﬂc$@% 4
ﬁﬀ
ﬂ ^S?   ^ ? 
$
^
<
?-, +?   
 ﬀ<ﬀ
ﬂ +?  ? 
$
+?AF, +? 
$

ZJﬂ\I#ﬀ
$ *? ^	A +?    ? 
$
+? A

4<ﬀ ﬀ
$ +?  ?  +?
$
<
+? 
- 1( $K%'ﬀ
ﬂ A *? ^S ?ﬀA!A A
$
?A@^ +?A
<

<ﬀﬃﬂ3ﬀ 	 +?-, +? 
$
*?
$S$
+? A
%
E)J$HL3$1	!<ﬀ
$ *? S ? )^ ? R, +? 

ﬀ 3$FJ#ﬀ
$ A
$
?    ?ﬀAK A
<
? S +? ^
 =6JJﬂ # E ﬀL	 ^? 
<
+?  
$
^?    ?  
$

$
? ^ﬀ +ﬂﬁ \
 +ﬂﬁ !+ﬃ +
 fW - - W"!@W -$# % '& Xﬃ[)( \ +ﬂﬁ- +
 
 +ﬂﬁ*-
 +ﬂﬁ+*,.-0/1
243 +.-65)]7,  243 ]48 +
ﬁ W9(:& +6;
=<
 [
 
 +ﬂﬁ>ﬃ+['&  1\@?A+ﬂﬁ \
 +ﬂﬁ!+ﬃ Bﬁ*- WYXZX +ﬂﬁK]
CED   GF D
@IH
FJDLKNMQG PO2EACPK
H
F C  #C8AC 
@1Q
C)G'RSF
HTH
FVUF
H

WYX
[Z J\Z']^]ﬃ_]9`7a]bZacdZJ\Z@c e#$6J#ﬀOI\ZBeﬁﬀ9f
X
$d]9`_cge^Jhf)%Z1(
X
$TeﬁﬀLi`Yji`FIb%6ZBe#$6JﬁﬀbZ L 	C.]<UI#ﬀ9`K4JI_%P$de if0ji`FI
L`6Jﬁ%k`deleh`
X
emji`%kf0j$d]<ﬀOIl`FJn]bZﬂ:ZJﬁﬀbZ'e#ﬀ9f
X
>#J#$i`
X
e#ﬀ9`d]^]9`oj0`p]bZL`6Jﬁ%ﬀ9eheﬁﬀﬃﬂﬀ9e#$Yc f)%I]9`6LP`L?
A
`FI%kf0jd]9`FI
Jh`CLfSIh`
X
eI#4J]bZ Jl`_]bZHLIZ'eﬁﬀ9f
X
j+ﬀﬃLf@]bZ ﬀTJh`q]<ﬀﬃ$d`&7r]bZj$CL`
X
j.Z
X
c `sji`s]bZD[ft]bZ JﬁﬀOI)Z'e#ﬀ9f
X
7]bZD>#J5$Li`
X
c `L?
A
f"%'%u`
X
f)UIv]QPwZ@ﬂ@f
X
I0%u`
X
e#ﬀ9f
XIX
$u`
X
Ih`_c eﬁﬀ9f
X
^?wx+?wx 	2Ilf)UIv]QPwZ@c eﬁﬀ9f
X
j2Pm
X
c.Z % $d]9`c e^Jﬁﬀi`u]bZ
I5$C[Z J\ZBeﬁﬀ9f
X
ji`FIyc.Z J#(:`KI`
X
eJ\Zz
X
`s]bZ >"fSJ#%6Z'eﬁﬀ9f
X
ji`{j+ﬀﬃL|@]9`KI$d]9`_cge^Jﬁﬀ0`KIfSJ#ﬀ9`
X
e#$FIj.Z
X
I}]bZrj+ﬀTJh`_c ,
eﬁﬀ9f
X
j~cIZ %?
A
P`FIhe}e E+ﬀi`K%u`
X
e}]9`cTZRI}j+PG
X
`Dﬀ
X
eh`6J\Z:cge#ﬀ9f
X
`
X
eJl`/
X
I5EﬁIle5@%k`Z'elf)%'ﬀi`s`Te

X
`f
X
j0` $d]9`_c eJhf"%6Z1(
X
$Te#ﬀi`eLf)4J}]bZ i`d]^]9`Il`&UJlf0j++ﬀ9eQ
X
3$
X
f)%
X
`sji`J#$FIlf
X
Z
X
c `s]9fSJI 0`
]bZ/+I]OI)Z'eﬁﬀ9f
X
ji`[`FJleﬁ4J5[Z'e#ﬀ9f
X
cgf:
X
c ﬀ^ji`Z@ﬂ@`_c4]bZ/+I]OI)Z'eﬁﬀ9f
X
j0`

f 4JZRIIlfic ﬀﬃ$T`Z L4$Te\Z'eIj+PG$
X
`6J	,
()ﬀ9`{j+ I#EIhe5K%u`4T J[B + &[T '&.& [1\= W +.-ﬂ X<]	n6,S,
$
`h?
A
`0$
X
f"%
X
`Il`{e^J\Z:j+ﬀ9e[Z Jy]QPwZ1+[ZJﬁﬀ9eﬁﬀ9f
X
j+PG
X
`=[ft]bZ JﬁﬀOI)Z'e#ﬀ9f
X
ﬀ
X
j+ﬀ9eh`)? #nfSJI i`]QP`MLIc ﬀ9e\Z'e#ﬀ9f
X
c `FIIl` 	]9` I#EIhe5K%u` Jl`delf)4J
X
`jﬂ@`6JI
X
$Te\ZBe
<
$
P^ 
$  
 ' 

	 	ﬀﬁﬂ	ﬃ! 
"#ﬂ$ﬀ%$ﬀﬀ'&(ﬃ)
j+Pi$+ﬀ^]<ﬀﬃUJl`cTZ J\Z:cge5$6JﬁﬀOI5$ .Z Je
X
`/$
X
`6J#("ﬀ9`/ﬀ
X
>Z$6Jﬁﬀ9`K4Jl`+*"`
X
eJhf  ﬀ9`/%6ZHLﬀ<%6Z:]9`-,Y`Te 
X
`D[ft]bZ JﬁﬀOI)Z'e#ﬀ9f
X
X
I]^]9`HicSP`FIlea]bZ Jh`d]bZLIZ'e#ﬀ9f
X
? #ZjﬀOIhe)Z
X
c `I5$K.Z J\Z
X
e4]9`FI4cIZ J#(@`FI.* Z UII#ﬀZ1+[`_]ﬃ$T`vj+ﬀOIle\Z
X
c `j0`DLf1,
]bZ J#ﬀOI\ZBeﬁﬀ9f
X
,M$Te\Z
X
eD>"f
X
c eﬁﬀ9f
X
ji`]bZ=>#J#$0`
X
cg`Aj0` ]QPf
X
j0`.ﬀ
X
c ﬀ^ji`
X
el`	m]9`6el`@%P Iji` Jl`_]bZHLIZ'eﬁﬀ9f
X0/

`FIle/$C( Z:]9`K%u`
X
e04Jhf"LfRJheﬁﬀ9f
XIX
`d]7]bZj>#J5$Li`
X
c `L? #n`KIc.Z J5(@`FI0$Te\Z
X
e[J#$C[Z Jleﬁﬀ9`FII#4Jji`FI
X
ﬀﬃﬂ:`Z1ﬁL
j+Pi$
X
`6J#()ﬀ9` IZ
X
eﬁﬀﬃS$KI`TeQUJhf UJh`FIe7k]bZ Ihe^Jﬁ.c e#4Jh`vZ'elf)%'ﬀ0`vc f
X
I#ﬀ^j$6J5$d` 	0]9`seh`K%UI}ji`[Jl`_]bZHLIZ'eﬁﬀ9f
X
`FIleI5B$_c ﬀﬃSi`Aji`c.Z 0`%'ﬀ
X
$6J\Z:]h?
%
Z J`ML0`K%I]9`	n]QP `_Z  +4Jh`4Lf\II5_j0`.
X
`4>#J#$i`
X
c `Aji` Jl` ,
]bZLIZBeﬁﬀ9f
X
I5B$_c ﬀﬃSi`D7'^(1632XV.T54X [ +56 - 	n6,
<
,1`h?
#n` Ilft]J%6Z Jleﬁﬀ9`
X
4J#$FIl`
X
e\Z
X
evji`FI/%'ﬀ
X
$6J\Z1ﬁL9>"`6J^Jhf)%6Z6(
X
$Teﬁﬀ0`KI* $K%6ZBeﬁﬀ9eh` 	 (@fP`Teﬀ9eh` 	 %Z1( $ ,
%'ﬀ9el`7,	
X
f)UIZ@ﬂ@f
X
Ic f
X
Iﬁﬀ^j3$FJ5$ ]9`%uf0jd]9` ji` A ft]9` , A ft]9` +ﬀLL`6Jﬁ%k`dej0`}j3$c0J#ﬀTJh`]9`}c f)%LfRJheh`K%u`
X
e
>#J#$0`
X
eﬁﬀ9`d]oji`FID>"`6JJ#ﬀ9eh`FI{`TeD%6Z'e#$6J#ﬀbZ ﬁL >"`FJ^Jhf)%Z1(
X
$TeﬁﬀLi`FI	L`
X
%u`FI#4J)Z
X
e]9`eh`K% Ij0` Jh`d]bZLIZ6,
eﬁﬀ9f
X
? A `'%kf0jd]9` I#+Lf\Il` i`u]9`FIsj+ﬀﬃL|t]9`FI
X
Pf
X
evZ .c 
X
`ﬀ
X
eh`6J\Z:cge#ﬀ9f
X
`
X
eJh`k`KﬁL`de0ﬀ
X
eJhfPj++ﬀ9e
]bZ
X
f@e#ﬀ9f
X
ji`kj+ﬀOI5L`6JI#ﬀ9f
X
	LZ &Ih`
X
Iafﬀ~]9`KI4eh`K% Iqji`Jh`d]bZLIZ'e#ﬀ9f
X
ji`FIqj+ﬀﬃL|t]9`FI Ihf
X
e J5$K.Z Jhe#ﬀOI I#+ﬀ ,
ﬂ'Z
X
e 
X
` j+ﬀOIle^Jﬁﬀﬃ ie#ﬀ9f
X
(tZ UII#ﬀ9`
XiX
` cg`
X
e^J#$T` Z1iehf)ﬁJrj+PG
X
` c f
X
Ihe)Z
X
el`ji`el`K% I %kf6E@`
XIX
`
/

?
A `_c ﬀﬀ<%.]<ﬀ0` Li`r]9`D%uf0jd]9`j0` A f@]9`C, A ft]9`
X
P `FIleMﬂ'Z:]bZ1.]9` Li`DLf)4Jqj0`KIM%Z'e#$6JﬁﬀbZ1ﬁL Jl`d]bZ'eﬁﬀﬃﬂ@` ,
%u`
X
e 0f)%uf"("
X
`FIK? ﬃyj0f"Ie\Z
X
eM
X
`]9f"ﬀmji`j$_c0Jhf)ﬀOII)Z
X
c `{`ML3Lf
X
`
X
e#ﬀ9`d]^]9`0Lf)ﬁJq]bZLf@]bZ JﬁﬀOI)Z'e#ﬀ9f
X
`
X
>"f
X
c e#ﬀ9f
X
j+ eh`K%UIH
8:9<;>=
@?
.
"BADCFE
*
$
?7xG,
c `&%ufPjd]9`%uf
X
e^Jh` i`q]9`FI[Z Jhe#ﬀ9`FI(J#$T`d]^]9`a`Teﬀ<%6Z1("ﬀ
X
Z ﬀTJh`4ji`]bZ0L`6Jﬁ%'ﬀ9eleﬁﬀﬃﬂ3ﬀ9e5$qc f)%.]9`ML0`eL`Kﬂ@`
X
e
lTeJl`[Jh`d]<ﬀﬃ$T`FI`
X
e^Jh` , `d]^]9`FIQ[ZJ4]9`FI}`ML3UJl`FII#ﬀ9f
X
IYIﬁﬀﬃﬂ:Z
X
eh`FIH*#Jh`d]bZ'e#ﬀ9f
X
ji`

J\Z %u`6JI5,

Jlf
X
ﬀﬃ(I, H
J
7
9DK=
 7L!M NPO
.
NRQ
DSUTWVYX[Z\XFC\X
E
7
 
9FK]=

9
7
:^
7L
= _
V`ZaCFE
DSUTWVYX[Z\XDC\X
E
*
$
? b,
fﬀ 7aL Jl`CUJ#$FIl`
X
eh`]bZ~c f
X
Ile\Z
X
eh`j+ﬀﬃ$d]9`_cge^Jﬁﬀ0` Jh`d]bZ'eﬁﬀﬃﬂ:`Aj+ %Z'e#$6JﬁﬀbZ127
eJ#FI .Z 0eh`.>#J5$Li`
X
c `	
c f)%[ZJ\Z'e#ﬀﬃﬂ@`K%u`
X
ekZ  eh`K%UIuj+PfSJﬁﬀ9`
X
e)Z'eﬁﬀ9f
X
ji`FIuj+ﬀﬃL|t]9`FI	 7

`FIle]bZc f
X
Ile\Z
X
eh`jﬀﬃ$_]9`_c eJ#ﬀi`j7
>#J#$0`
X
cg`
X
I]^]9`)? #n`KI4[ZJ\Z %Te^Jh`FI
/

`Te
K
c fSJJl`KI5Lf
X
ji`
X
eZ Nel`K% IAji` Jh`d]bZLIZBeﬁﬀ9f
X
`TeO7 ]bZ
>#J#$0`
X
cg` Jh`FI5L`_cge#ﬀﬃﬂ@`K%u`
X
e@?
WYX
%u`FIﬁﬁJ\Z
X
e]9`FI[ZJheﬁﬀ9`FI J5$T`_]^]9` `Te4ﬀ<%6Z6()ﬀ
X
Z ﬀTJl` ji`~]bZ c f
X
Ihe)Z
X
el`
j+ﬀﬃ$d]9`_c eJﬁﬀLi` 	Lﬀ^][`FIle}Z:]9fSJI LfSII#ﬀﬃ.]9`qji`{cTZ:]bc I]9`6J]9`el`K% I ji`Jl`_]bZHLIZ'eﬁﬀ9f
X
7r]QPwZ ﬀ^ji`qj+ jﬀbZ1(SJ\Z1%'%u`
j+P ﬃ J5( Z
X
j
c f)%%u`{]QPmﬀ^]^]<4Ihe^Jh`s]bZubﬀﬃ("4Jh`
$
?^
$
?
#n`FIbﬀﬃ("4Jh`FI
$
?^dc+`Te
$
?9
<
Jh`CUJ5$KIl`
X
el`
X
eA]9`KI6j+ﬀbZ1(SJ)Z %'%u`FIj+P ﬃ J#(tZ
X
j Jh`_c f
X
Ileﬁﬀ9e#$FI7n.Z Jhe#ﬀTJ
ji`FI4ﬂ'Z:]9`K4JI4%u`FI#4J#$T`FI I#4JAji`FI4Lf"Ij4Jh`FI if)%kf"("
X
`FIe*Gj+PG
X
[f)ﬀ
X
e6ji`8ﬂ3i`!%ﬀ
X
$6J\Z:]9f"("ﬀi` `Te
(SJ)Z
X
I]9f)%P$de^Jﬁﬀ0`7,ji`f%Z1( $K%'ﬀ9el`v`Teqji` I#ﬀ^j$6Jﬁﬀ9el`)? #n`FIM$_c.Z
X
e#ﬀ^]^]9f
X
I4Z
X
Z:]ﬃEI#$FIc$Te\Z
X
e >"fSJleh`K%u`
X
e
>"`6JJlf)%6Z1(
X
$de#ﬀi`FI	 ]9`FIvj+ﬀbZ1(RJ\Z %'%k`KINIl` J\Z1+4Jhfici`
X
ev]9f"()ﬀLi`K%u`
X
e{ji`A]bZ ji`FI\c0J#ﬀﬃIeﬁﬀ9f
X
j+n%uf ,
jd]9`ji`
A
ft]9` ,
A
f@]9`f*Gbﬀﬃ("4Jh`
$
?9
$
,	L[Z J#>GZ1ﬀ9eh`K%u`
X
e Z:jIZ1Ie#$ 7r]bZ %kf0j$d]<ﬀOI)Z'eﬁﬀ9f
X
j+ c f)%LfRJheh`K%u`
X
e
>#J#$0`
X
eﬁﬀ9`d]}ji` >"`6JJ#ﬀ9eh`FIu`TeAj0`8%6Z'e#$6J#ﬀbZ ﬁL >"`6JJlf)%6Z1(
X
$Teﬁﬀi`FI if)%uf"( 
X
`KIK?
A
`TeAZ@cTc fSJ)j ﬂ'Z:]<ﬀ^j0`
X
f@e)Z %'%u`
X
e ]bZ %$Te0f0ji`sji` %u`FI#4Jh`[Z JJ5$KIlf
X
Z
X
c `j$_cMJ#ﬀ9eh`&4J#$_c $_j0`@%%u`
X
e	)[Z Jleﬁﬀbc I]<ﬀﬃ6Jh`K%u`
X
e
Lf)ﬁJq]9`FIc[Z IIl`FIc>#J#$i`
X
c `FIK?
A
`CL`
X
jIZ
X
e	.]9`FIcﬂ'Z:]9`K4JI
X
$C( Z'e#ﬀﬃﬂ@`FI4j0`]bZ[ZJheﬁﬀ9`[J#$T`d]^]9`j0`]bZL`6J	,
%'ﬀ9eleﬁﬀﬃﬂ3ﬀ9e5$af"UIh`6J5ﬂ"$T`KI[f)4J]9`FI .Z 0eh`FI>#J#$0`
X
cg`FI*hgv"? ^k2WVLf)4J]bZ/Lf)ij4Jh`sj0` %6Z1( 3$@%ﬀ9eh`c,
>"fSJleh`K%u`
X
eb>"`6JJhf"%6Z1(
X
$Te#ﬀi` ,m`Te"gv"? v2WVLf)ﬁJY]bZNI#ﬀ^j$6Jﬁﬀ9el`7,
X
Pf
X
eI[ZRIoji`YJ#$_Z:]<ﬀ9e5$QLEIﬁﬀLi`}`Te
eJ)Z:j++ﬀOIl`
X
e ]9`FI ]<ﬀ<%'ﬀ9e\ZBeﬁﬀ9f
X
Imji` ]bZac `d]^]<I]9`pji`%u`FI#4Jh`Q7 .Z iel`KI >#J5$i`
X
c `FI `
X
J)Z ﬀOIlf
X
j+rcTZ J\Z:cge56Jh`
>"`6JJlf)%6Z1(
X
$de#ﬀi`{ji`FIe%Z'e#$6JﬁﬀbZ1ﬁLZ
X
Z']ﬃEﬁI5$KIK?
WoX
`F5L`Te	Lf"4Jaji`FIe%6Z'e#$6J#ﬀbZ ﬁL.>"`6JJhf"%6Z1(
X
$Te#ﬀi`FI	
]QP LELf@e FIl`YI#4J ]bZM[`FJ#%$_Z1 ﬀ^]<ﬀ9e5$%6Z6(
X
$Teﬁﬀ0`& jik*%jib$Te\Z
X
e ]bZML`6J#%$_Z1 ﬀ^]<ﬀ9e#$j+fﬂ3ﬀ^j0`7,
X
P`KIle
.]<UIﬂ'Z:]<ﬀ^ji`)?
WYX
ehf)iel` J#ﬀﬃ()i`K4J	)ﬀ^] c f
X
ﬂ3ﬀ9`
X
eji`qeh`
X
ﬀTJ c f)%Iel`qji`]bZ/ﬂ'Z J#ﬀbZ1 ﬀ^]<ﬀ9e#$4ji`q]bZ/L`6J#%$_Z1 ﬀ ,
]<ﬀ9e#$ ji`FIJ%6Z'e5$6JﬁﬀbZ ﬁL %u`FI#4J#$FI	:c ` ﬀ
X
PwZ .ZRI $Te#$ycgf
X
I#ﬀ^j$6J#$}j.Z
X
Io]9`KI %u`FI#4Jh`FI ji`L`6Jﬁ%ﬀ9eheﬁﬀﬃﬂﬀ9e#$
J#$_Z:]<ﬀOI5$T`FIcUJ5$c $dji`K%'%u`
X
eK?l4fGmUI4fon Il`6J>p@f
X
IZ:]9fRJIkm
Xeq
Ur
X
fGsut
X
`ji`JvrKIlf
X
Z
X
c `Il`re^J\Z:jUmxwOI)Z
X
e
   : 

	[$(ﬃ') ﬂ	ﬃ!#D&&]$()

<
c ^
$
q
Z J.m
X
` w
X
3I`MLUw9f
X
j0`A]bZc fGmﬁJ>nL`6ji`6]bZ
q
Z Jlew9`Jvrd`d]^]9`uji`A]bZ
q
`6Jsw9elew pIw9evr
q
fGm4J]9`FI IZ(mieh`FI0>#J>r
bmi`
X
c `FI c f
X
jxmxwOI)Z
X
eJ7qji`FI:p'Z:]9` m4JI `6JJlf
X
rT`FIji`}cg`d]^]9`$c wh? Na`
q
] mUI	B]9`FI LE
q
f@eUtFIl`FI Jh`bmxwOIl`FI
q
fGm4J
]bZHp'Z:] w^jxw9evrji`{c `FIsuf0jUtd]9`FI]Ilf
X
e]J\Z Jl` su`
X
efon Il`6J>porT`FI j.Z
X
I]bZ
X
ZBem4Jl`L?
WYX
`F5L`Te	P]9`FIs6ZBe>r6JwbZ(mL

rTft]9f

wbmi`FI
q
f\II>tdji`
X
e

r
X
r6J)Z:]9` su`
X
e)m
X
`IleJ>m.c em4Jl`uc fGs
q
]9`ML0` 	.`
X
el`FJ>su`FIqji`
q
Jhf
q
Jw rTe>rFIqjUw
rd]9`_cge^Jwbm0`KIo`de#sZ

X
rTew mi`FI	tji`
q
fSJlf\I>w9e>ra`Te ji`sc fGs
q
f\I>w9ew9f
X
suw
X
r6J\Z:]9f

wbmi`)?ﬀ#ZHsuf0jIr_] wOI)Z'e>w9f
X
ji`]bZ
q
`6J>sw9ehe>w pIw9e>rc fGs
q
]9`ML0`vji`eh`d]OIks6Z'e>r6J>wbZ(mﬁL IFPwZ
qxq
mEtZ
X
e ImﬁJ m
X
`rji`FI)c0Jw
q
e>w9f
X
I>w s
q
]9`ji`FI
Jhf0c0`KI	 c fGssu`km
X
ZRIIh` s nI]bZ

`4ji`
q
] mUI>w9` m4JI
q
IZRIl`KI 0fGsuf

t
X
`FI	 c `Tehel`Z
qxq
Jhf0c0`cgf
X
Ilew9em0`a]bZ
q
J>w
X
c w
q
Z:]9`r] w suw9e\Z'e>w9f
X
ji`FI3skf0jUtd]9`FI@? ﬃ w
X
Iw 	 c fGs
q
eh`eh`
X
m+j0`k]bZ c fGs
q
]9`MLUw9e>r sw
X
rFJ)Z:]9f

w mi``Te
q
rTeJlft]9f

w mi`ujxm IhfomUIﬂIhf@]s6ZJhew9`
X
	Leh`d]^]9` bmi`J)Z
qxq
fRJhe>rT`
q
Z J{]9`FIvjUwT5jr6Jh`
X
el`FI3swOIIw9f
X
I	 ]bZ jUr
eh`6J>sw
X
Z'e>w9f
X
j0`KI
q
Z J)Z(sutTeJl`KIjxw rd]9`_c eJw mi`FIji`FI4Z
X
Z:]9f

mi`FI eh`6JJl`FIhe^Jh`FI
q
Z J"surTe0f0ji`[JvrFIhf
X
Z
X
el`
c f
X
Ilew9e>mi`.m
X
`HsurTeifPji`
q
] mUIcS[Z7n.]9`{`Te
q
] mUIaZ
qUq
Jhf
q
Jw rT` bmi`]bZuskf0jUrd] wOI)Z'ew9f
X
ji`FI
q
Z J)Z(sutTeJl`FI
rd]9`_cge^JhfGsZ

X
rTew mi`FIpjxm/IhfomUIﬂIhf@] 	
q
ZJhewbc mI] w t6Jl`Ysk`
X
e
q
fGm4J]bZ

Z(susu`qji`&>#Jvr mi`
X
c `KI`
X
pIwOI)Z

rd`)?
	


$
?^
$
v8 +ﬁ1W d( 
'k+ %  
 (!'&  1\'[  X + !+ J[ X +g J[ X +mﬃ +
 +.- !+ﬁ #.- +
ﬂPW"& +
X +/- + aﬃ[ﬁ
!+ 
 + X(d?! - W ['& + & +ﬂﬁ \
'& -X +ﬂﬁ ﬃ 
*- W+ﬂﬁ
)# + XZX + +.-W"d( W"&1W 
 + !+/X(  ['&Iﬁ*- '& - +1W # X + -
 W \ +@]
  ﬀﬂﬁﬃ! "$#&%' !)( ﬂ*+ﬃ!# , .-0/ﬂ"$ !)(
#Z Jh`_ci`6J\ci`rj+P`Z7mj.Z
X
Is]bZ I>mUn I>m4J21GZ:cg`rji`43Z JI =fGm.Z
X
e3m
X
Jh|@]9`fs6Z=`YmﬁJj.Z
X
Is]bZc fGs5
q
Jvr0`
X
Iw9f
X
ji` ]QP xwOIlehfGwTJl` )E0j4Jhf@]9f

wbmi`6`Te

rTft]9f

wbm0`Aji`]bZ
q
]bZ
X
tTeh` 	
q
] mUI>w9` m4JI w
X
IleJ>mxsu`
X
eI

rTf
q
)EﬁI>wbmi`FIIl`6Jhf
X
e.miew^] wOIvrFIvj.Z
X
I]9`KIZ
XIX
rd`FI76 p@`
X
wTJvj.Z
X
I]9`n mieji`A]9` p@`6J]9`FIZ7s n w

mi evrFI
c f
X
c `6J
X
Z
X
ev]QP rTe\Z'e	n]bZ jxwOIleJ>w n miew9f
X
`Tev]QPwZ7nLf
X
jIZ
X
c `6ji`6]QP `_Z(m1j.Z
X
Iv]9`J>r

f@] w9eh`us6Z Jlew9`
X98

q
r
J\Z
X
ej.Z
X
I]bZ

Z7ssu`qji`:1#Jvrbmi`
X
c `T 1
8
73e2WVys32WVC` 	0jxwT5r6Jh`
X
eh`FIpeh`_c
X
wbmi`FI(J\Z:j.ZJ	 ji`e E
q
`

ﬃ<; `Te
%
; 	AIh`6Jlf
X
erjIr_jUw rd`FI
X
f
X
Il`Ymi]9`Ysk`
X
e=6]bZ~jUrTeh`_c ew9f
X
j+P `_Z(m ] wbmxw^j0``
X q
Jlf>1"f
X
j0`YmﬁJ
*  mi`d]bmi`FIyc `
X
e)Z(w
X
`FI}j0` sutTeJh`FI	icTZRI}j0`KIa
%
;?3 ﬃ<;
A@ 
`Te

2 ﬃ:;ﬃ:B , 	Us6Z7wOI#r

Z:]9` su`
X
e6r]bZ
cTZ Jhelf

J)Z
q
xw9`Aji`]bZ
q
Jhf0c0` I>mUnUImﬁJ21GZ@c `ﬁ*
q
Jl` sw9`6JI sftde^Jh`FI	 cTZRIji`FI
q
Jhf =`deI

ﬃ:;C3
WpW
3 `Te

c fGmieD;4Z:j.Z J\,
8
#n`KI4cdZ
q
Z@c w9e>rFIyj0`c `KIYJ\Z:j.ZJ	
q
fGm4JajIrdel`_cgel`6Jy`Tekw^ji`
X
ewFEI`6Jy]bZ
q
J>rFIl`
X
c `vj+P `_Z(m
] w
bmxw^j0`	_jUr
q
`
X
ji`
X
eG1"fRJheh` su`
X
e ji`FI
q
Jlf
q
Jw rTevrKI
q
HﬁI>wbmi`FI	Ysw
X
r6J\Z:]9f

wbmi`FIm`Teji`]bZWIhe^J\Z'e>w

J\Z
q
xw9`
ji`}]bZ ImIn I>m4J21GZ@c `j.Z
X
Io]bZ)su`FI>m4Jh` fﬀuc `FIji`6J
X
w t6Jl`KI w
X
3xmi`
X
c `
X
e ]9`FI cdZJ\Z@c e>r6J>wOIhe>wbmi`FIr_]9`_c eJ>wbmi`FI
`Te3s6Z

X
rTewbmi`FIqjxm&J>r

ft] w9el`
8
BsZ
X
I3m
Xeq
Jh` sw9`6Jaeh` s
q
I	 ]bZ
q
Jvr
q
Z J\Z'e>w9f
X
ji`FI:1<mie>m4Jh`FIsuwOII>w9f
X
I
j+P`ML
q
]9fSJ)Z'ew9f
X
ji`)3+Z JI
q
Z Jyevr_] rdjUrTel`c e>w9f
X
J)Z:j.Z J
q
ZRIIl`.w
X
r pIw9e\Z-n.]9` su`
X
e
q
Z J4]bZujUrTeh`6Jsuw
X
Z'ew9f
X
ji`FI
q
`6J21"fSJ>s6Z
X
c `FI}ji`
q
r
X
rTeJ)Z'ew9f
X
j0`KIXI HﬁIle>t`su`FI H
q
`6J21#J>rbm0`
X
cg`FI
8
<S< 
$  
  : 
#
	[$(ﬃﬀ) ﬂ	ﬃ #D&ﬀ&#]$()G
 2
 2.5
 3
 3.5
 4
-10 -5  0  5  10  15  20  25
Pe
rm
itt
iv
ite
 Im
ag
in
ai
re
 ε’
’ 
Permittivite Reelle ε’
Diagramme Argand du modele de Cole-Cole : Maghemite 
1.5 GHz
1.3 GHz
1.23 GHz
1.18 GHz
1.15 GHz 1.125 GHz
1.1 GHz
1.06 GHz
1.0 GHz
0.95 GHz
experimental
theorique
	
 
$
8
dc	 d(
'r +%  
 (!'&{ﬃ
0& +4ﬃ
 +!+ d('I#  - +k* /ﬁﬀ 8 ﬃﬂ
! +vﬁ +

ﬂﬃtﬃ"
#$ﬂ  +$&% +!+ﬃ'(% +g)'(% +!+*%(,+(9(
 +,-.ﬀ"5.-.ﬀ0/1Pﬁaﬃ0!'&Iﬁ + &2 #34
 +% +ﬂﬁaﬃ 
:
ﬀ.-5
 +ﬂﬁ	Aﬁ )Bﬁ*-   +6%# &  -57'&Iﬁ8-.ﬀ7,89U7aL;: l5t/=< 7>1:@?A<
/)B
: 5C-6B; 7D:FEﬀG
<
:IHJﬀ7E.ELK5t/$M
ON
ﬁ!ﬀ
 1.6
 1.8
 2
 2.2
 2.4
 2.6
 2.8
 3
-5  0  5  10  15  20
Pe
rm
itt
iv
ite
 Im
ag
in
ai
re
 ε’
’ 
Permittivite Reelle ε’
Diagramme Argand du modele de Cole-Cole : Siderite 
1.8 GHz
1.64 GHz
1.53 GHz
1.4 GHz 1.32 GHz
1.22 GHz
1.14 GHz
1.05 GHz
experimental
theorique
	

 P
8
RQ{S	 d(
'k+1%  
 (!'&qﬃ
0& +ﬃ
 +6!+qﬁ)7 #T
) - +v* /8ﬁﬀ 8 ﬂ
! +qﬁ +8
ﬂﬃ 
ﬃ"
#$ﬂ  +	A*$&% +6!+D'(% +g)'U% +	!+V%(1+(9(
 +6-.ﬀ"5.-.ﬀ/1PﬁYﬃ0!'&Iﬁ + &W #34
 +V% +ﬂﬁoﬃ 
'ﬀ.-5
 +ﬂﬁ
 ﬁ )Bﬁ*-   +%# &  -57'&Iﬁ1-.ﬀ7,89"XaLY: Z-.ﬀ7,A<[X>D:\?I/.ﬀ4-=<
/)B
: 5C-6B;GX:]Eﬀ7,
<
:^Eﬀ7,_K5t/$M
ON
ﬁ!ﬀ

m4JY]bZ n.ZRIl`yji`FIrde>mIji`FI J>r_Z:] wOIvrT`FI
q
J>r_c rdji` ssu`
X
e
q
fGm4JY]9`
%
H0]bZ
	
X
fGmUI
X
fGmUI IlfGssk`KI w
X
e>r6Jh`FIIvrFI
wbc w 6 ]bZ6jUr!E
X
w9ew9f
X
ji`FI
q
`6J21"fSJ>s6Z
X
c `FIaji`FI I HﬁIlevtYsk`KI
J`
; m
X
w mi` su`
X
e	
q
fGmﬁJs]bZ6cTZ Jhelf

J\Z
q
xw9`
`Tev]bZjUrTeh`_c ew9f
X
j+P bmxsw^jUw9e>ruj.Z
X
Iv]9`FI
q
Jh` sw9`6JI3sftde^Jh`FI[IlfGm4Iv]bZ/I>m4J21GZ@c `
8 %
ZJvZ(w^]^]9` m4JI	 ]bZ I>m4J
1GZ@c `aji`:3+ZJI
q
J>rFIl`
X
e\Z
X
ej2P w s
q
fSJhe)Z
X
eh`FI
q
Jhf
q
J>w rTe>rFIjUwbaﬀmUI)Z
X
eh`FIpj.Z
X
I ]bZ

Z(ssu`4ji`D1#J>rbmi`
X
c `
Z:]^]bZ
X
e4ji`]bZfn[Z
X
j0`c *Gx6c s+,6]bZun.Z
X
ji` # * !Q6c s ,	 w
X
cg] m.Z
X
e4]bZjxwbaﬀm4Iw9f
X
ji`Hp:ft] mxsu`vjxmi`=6
]bZ
q
J>rFIl`
X
c ` r p@`
X
emi`d]^]9`j+P UrTe>r6Jlf

r
X
r`w9e>rFIqji`ImIn I>m4J21GZ@c `uZ7w
X
I>w bmi`k]bZ
q
J>rFIl`
X
c `uj0`us6ZBe>r6JwbZ(mL
.Z(m0eh` su`
X
e<1"`6JJhfos6Z

X
rTe>wbmi`FId 2 
ﬂ'& +.- %eﬀ	!fgffh 	L]bZ n[Z
X
ji`
%
*Dc71 c s ,}fga Jh`k]9`fsk`Yw^]^]9` m4J
   : 

	[$(ﬃ') ﬂ	ﬃ!#D&&]$()
RQgf
 =
P
c fGs
q
JlfGswOIv`
X
eJh`]bZ~jUrTeh`_c ew9f
X
ji` Ile^Jm.c emﬁJh`FI`
X
1"fGmxw9`FI suf H:`
XiX
` su`
X
e Jm

mi` mUIl`KI`Ter]bZ
q
Jhf 
1"f
X
j0`YmﬁJj+P w
X
p@`FIlew

ZBew9f
X
* bmi`d]bmi`FI sftde^Jh`FI\,
8
cf
X
Iw^jIrFJ)Z
X
eaji`FII>m4J21GZ:cg`FIaji` Jm

f\I>w9e>rFI 1GZ(w n.]9`=6
w
X
el`FJ>surdjxwbZ(wTJl`	
X
fGm4I6Z`p@f
X
I r p'Z:] mUr ]9`FI
q
`6J21"fRJs6Z
X
cg`FIkji`
q
r
X
rTeJ)Z'ew9f
X
j+P m
X
I HﬁIlevtYsk` J` ; 6

xo1 3 2XV * c fSJJl`FI
q
f
X
j.Z
X
e 6 ]bZ 1#J>rbmi`
X
c `uji`FI 1<mie>m4Jh`FI swOII>w9f
X
I J` ;
q
fGm4J{]QP `ML
q
]9fSJ\Z'e>w9f
X
ji`
3Z JI\,
q
fGm4Jo]9` suf0jUtd]9`6ji` mﬁLuc fGmIc0`KI ji`}]bZs:w

mﬁJh`
P 8


	`
X
miew^] wOI)Z
X
e m
X
skf0jUtd]9`}ji`}jxwbajmUI>w9f
X
ji`6eH
q
` @
W
3 Z
X
Z:]9f

mi`6
cg`d] mxwYjUr_c0Jw9e{`
X
Il`_c ew9f
X

8

8
x
8WYX0q
Z Jhe>wbc mi] w9`FJ	mc `deleh`rTemIji` pIwOIl` 6
jUrTeh`6J>sw
X
`6J]9`
q
f:eh`
X
ew9`d] j+P m
X
el`d]2I HﬁIlevtYsk`
q
fom4Jy]bZrjIrdel`_cge>w9f
X
j+P bmxsw^jUw9e>r&671GZ(w n.]9`
q
Jlf>1"f
X
j0`YmﬁJ
Z(m skf H@`
X
ji`v]bZkjxwbar6Jh`
X
c `{ji`
q
.ZRIl`c f
q
ft]bZ7wTJh`
8
  
		ﬀﬂﬁﬃ  !#"%$&	ﬀ$(')
cfossu`
X
fGm+* ]-,wZYp@f
X
*
pbmkZ(mkc/. Z
q
w9e10h`
32
]bZ
q
mUw4*5*)Z
X
cg`ehf@e)Z:]9`60>rTe10lf0jxwbajm(*vrd`87
i
99
2
jIZ
X
*]9`}cTZ*
j:, m
X q
0lfon.] t`su`vj0`jxwbajm(*>w9f
X
6uji` m<;cgfom.c/.i`=*
2
q
` mie?>Te10l`jIrc@0>w9eh`c fGsusu`{]bZA*lfGssu`vc fB.UrC0h`
X
el`
j:, m
X
`c fGs
q
fB*)Z
X
el`{ji`*m<021GZ@c `{`Teyj:, m
X
`cgfos
q
fB*)Z
X
el`{ji`*>mUn3*>m+021GZ:cg`ﬁd +0&P(
2
!fgf

ZhBD
7
i
9E9
9
ﬁ
=GF
7
i
H

99
9
ﬁ
=
MI7
i
H
_
9E9
9
ﬁ
=
*
P 8KJ
,
fﬀ
8o8
jUr
X
f@el`4]-, rTe\Z'eoji`
q
ft]bZL0w4*)Z'e>w9f
X
*F2 2NfGmNM)M ,
8
7
i
H

99
9
ﬁ
=
0l`
q
0>r=*l`
X
eh`y]9`4c fP`COAc w9`
X
eoji`0>rTe10lf 
jxwbajm(*>w9f
X
ji`q]bZc fGmIcP.0`aji`*m<021GZ@c `qcgfos
q
0h`
X
Z
X
e'm
X
eh`C0sk`aji`qjxwbajm(*>w9f
Xuq
ZL060vr=Qi`C;Iw9f
X
*>w s
q
]9`4`Te
m
X
el`=0>su`sji`jxwbaﬀm+*w9f
X q
ZR080vrCQI`S;Uw9f
X
s mi]9ew
q
]9`d +0&P(,+.- %eﬀ
2
Rfgf

Zh c fGssu`jUr_c@0w9e
q
ZL0]-, rUT m.Z 
ew9f
X

8


8
#G,`S;
q
0h`=*1*>w9f
X
ji` ]bZjxwbajm(*>w9f
X X
f
X
c fB.Ir=0l`
X
eh`V7
i
H
_
99
9
ﬁ
=
jxmW*>mUn3*leX0\Z'e>mxs n[ZL*\Z']9ew4Tbmi`ﬁ* c fGm.c/.i`
w
X
1RrC0w9` m+0l` jxm suf0jUtd]9`

rTfbrd]9`_c e10w4T mi` j0`
]bZ:w

m+0l`
P
8


,v`=*lejIr=0>w porT` ji`]-, r=TbmIZ'ew9f
X

8

`
X
eh`
X
Z
X
esc fGs
q
eh`
X
f
X
*l` mI]9` su`
X
eqjUmel`=0>su`rjY,7Z'ele>r
X
m.ZBew9f
X
ji`r]-,f
X
ji`
q
ZL0
q
0hf
q
Z

Z'e>w9f
X
jIZ
X
*q]bZ
c fGm.c/.i`aj0`
q
fom(*1*w tC0l`f*Z*m
qxq
fB*vrT`).0fGsuf

t
X
`4j.Z
X
*m
X q
0h` sw9`C0Yel`Ys
q
*\,
2
sZ(w4*r

Z:]9` su`
X
eYji`a]-, `!1 
1"`Te ji`60h`_c fGmUp0l` su`
X
e#*$ﬁ\ ..L[("&P( 60&ﬂ -57'&I, ji`=*f
X
ji`=*:w
X
c w^ji`
X
el`U*m`Te jxwbajm(*vrT`=*#*<r=Tbm.ZBew9f
X

8
x co,
8
#G, r=TbmIZ'ew9f
X
P
8\J q
fGmUp'Z
X
e]>Te10l`)0h`
q
0vr=*h`
X
evrT`cgfossu`q]bZ^*lfGssu`)p@`_c ehf0w9`d]^]9`4ji`=*}c f
X
e10w nxmiew9f
X
*ji`
*>m+021GZ:cg`k`Te{ji`_*>mUn3*>m+0I1GZ@c `Wd 8 Bﬁﬂ& + +.- %eﬀ
2[
1o1

h
2
]bZ jUwbajrC0h`
X
c `uji`
q
. Z*l`u`
X
e10l`]9`=*vcTZ
X
Z7m<;1c f 
q
ft]bZ7w`0h`=* 2)2 `TeaM)M
2
*=, r_cS0>w9evc f
X
1"fb0sur`su`
X
e 6 ]-, rUT m.Z'ew9f
X

8
x

fﬀ]9`=*eh`C0sk`U*c7
i
HRH
9E9
`dec7
i
HUd
9E9
*lf
X
e0h` s
q
]bZ:c r=*
q
ZL0q]9`=*kr=Tbm.ZBew9f
X
*

8

v`Te

8
J
0l`=*
q
`c e>w p@` su`
X
e
2
c fGssk` su`
X
e>w9f
XIX
rv`
X
*h`_c 
ew9f
X

8

8
x
8
 -" efE^	ﬀﬂhgi	6)jk
#Z jxwbajm(*>w9f
X
rd]9`_cgeX0hfGsZ

X
rTew4T mi` rTe\Z
X
e rTe10lfGw9eh` su`
X
es] w rT`46 ]bZ jxw4*le10>w n mie>w9f
X

rTfGsurTe10>w4Tbmi`
ji`6]bZl*>m+0I1GZ@c ` *5swbc@0hf  ehf
q
f

0\Z
q
.xw9`-,
2
w^]YZ
qxq
ZR0\ZBzbe
X
r_cg`=*1*)Z(w`0h`ji`eh`
X
w`0c fGs
q
eh`ji`6]bZ
q
0vr=*h`
X
c `
ji`510)Z

su`
X
e1*)0hfic/.i` m<;
2
e)Z
X
e`
X
*>m+021GZ:cg`uc fGssu`m0\Z
qxq
fb0hevr
q
ZL0s]9`U*
X
fGsHn(0h` m<;
q
Z
X
fb0)Z(s6Z*qji`
3ZL05*
2
Tbmi`{jIZ
X
*]bZ
q
0lfic/.i`a*mIn3*>m+021GZ@c `
8

w ]-, rde>mIji`sji`s]bZ710vrUT mi`
X
c `sji`sjxw4*le10w nxmiew9f
X
ji`=*}jUr n(0w4*
0hf0cP.0`Ym;`
X
1"f
X
cge>w9f
X
ji`]9` m+0e)Z(w^]^]9`i0l`
X
*l`Yw

X
`8*>m+0 ]9`=*
q
0lfic `=*5*>m(*

rTft]9f

w4Tbm0`U*`Teocg] w s6Z'e>w4Tbmi`=*nTbmxw
f
X
e<1GZbo f
XiX
rk]bZp*m<021GZ@c `rji` 3+ZL01*
2
`_]^]9`q*=,wZYpotC0h` r

Z:]9` su`
X
eqjUrTel`=0>sw
X
Z
X
eh`rjIZ
X
*]bZ
q
0vr
q
ZL0\ZBew9f
X
ji`=*"suw4*5*>w9f
X
*}j:,`S;
q
]9fb0)Z'ew9f
X980WYX q
ZL0lewbc mI] w9`C0
2
]bZrjxw4*le10w nxmiew9f
X
*
q
ZBewbZ:]9`sj0`U*80hfic/.i`=*yc f
X
jUw9ew9f
XIX
`
X
f
X
*h` mI]9` su`
X
ey]bZkjUr!E
X
w9ew9f
X
ji`=*?*>w9eh`=*yj:,wZ'eleh`C010>w4*5*)Z

`{ji`=*?*lf
X
ji`=*}eh`d]^]9`=*Tbmi`)3ZL05*
%
Z'e1. E
X
ji`C0
dsr %b' +  +.-nt ﬂﬃtﬃ
2
!fgf c'Z+ur %b'ﬁ +  +.- %eﬀ
2
!fgf cdnAh.fGm6j0`U*ﬀ0hf-p@`C01* 3
W
; *3+ZL01*
W
;
q
]9fb0)Z'ew9f
X
;}f-p@`C0 ,dvr %b'ﬁ + +.- %eﬀ
2_
1(1@xh
2
s6Z(w4*a*m<0hehfomiev]9`=*
q
`C021"fb0>s6Z
X
c `=*{j0`
q
r
X
rTe10)Z'ew9f
X
ji`=*{f
X
ji`=*
0\Z'j.ZL0`
X
el`C0su`=*ji`a0m

fB*>w9e>rsji`c*>m+021GZ@c `*Gjxw4*leX0w n mie>w9f
X
*m<021GZ@c w4Tbmi`ji`=*}jUr n(0w4*\,Y`Te}ji`{jxwbajm(*>w9f
X
p@ft] mUsw4Tbmi`Ajxmi`ﬂ6~]bZ
q
0vrU*l`
X
c `j:,w.UrTe>rC0hf

r
X
rYw9evr=*j.Z
X
*k]bZc fGmIcP.0` j0`
q
fGm(*1*>w tC0h`ﬁ*GjUw4*heX0w n m0ew9f
X
*>mUn3*>m+0I1GZ@c w4Tbmi`-,
8
!fo1
 
P
 
  : 
#
	[$(ﬃﬀ) ﬂ	ﬃ #D&ﬀ&#]$()G
 0O0K
	 F
H
BF
H
FJDLKBD	

w9`
X
T mi`]bZ510vrUT mi`
X
c `ji`jxw4*leX0w n mie>w9f
X
ji`=*?0lfic/.i`=*?*m<0<3+ZR05*aZ(w9e rTe>rvjUrTeh`C0suw
X
rT`Hw
X
w9ewbZ:]
]9` su`
X
e 6
q
ZL0he>w`0uji`=*ujif
XiX
rT`U*N0l`_]bZBew p@`=*kZ(m;W*>w9eh`=*kj:,wZ'ehel`=0X0w4*1*)Z

` ji`=*A*hf
X
ji`=*NMwﬁﬀIw
X

`de

m
X
w4T mi` su`
X
e
2
]-, mie>w^] w4*\ZBew9f
X
ji`=*qjif
XIX
rT`=*ae5.i`C0>sw4Tbmi`=*a`Te)*hevrC0>rTfB*)c f
q
w4Tbmi`=*aZ
q
`C0suw4*qji` suf0jIr_] w
*l`C0q]-,wZ7nLf
X
j.Z
X
c `ji`=*0hfic/.i`=**m<0:3ZL05*
8.WYX q
ZR0hewbc mI] w9`C0
2
]9`=*yfon3*l`C0>p'Z'ew9f
X
*
2
0>r_Z:] w4*vrT`U*4Z(m suf H@`
X
ji`s]-, w
X
*le10>mxsu`
X
e @ ;ﬃﬂ3 * @
X
10)Z>;}`_jﬂ.i`C0sZ:] 3Z
qxq
`=0\,Yji`=*fb0vn w9eh` m+01*iM wﬁﬀIw
X
 2
f
X
e#rTe>rmie>w^] w4*>rT`=*
q
fGm<0jIrdel`C0sw
X
`C0o]bZsjxw4*le10w nxmiew9f
X
*
q
Z'e>wbZ:]9`}ji`=*G0hfic/.i`=*oji`0>r

w9f
X
*rTeh`
X
jxmi`=*)*l
i
j0`a]bZBew9emiji`
q
ZL0

i
ji`4]9f
X

w9e>mIji`-,G6s]bZa*>m+021GZ:cg`yji`D3+ZR05*d5' L
TVﬁ*- + &Iﬁ + &
2
!fQ
P
h
8
cp`Teheh`4Z
X
Z:]FH*h`0l`
q
fB*l`*m<0p]-, rde>mIji`
ji`=*}c f
X
eX0\Z*lel`U*pe5.i`C0>sw4Tbmi`=*`
X
e10l`s]9`=*i0hf0cP.0`U*`de ]9`3sw^] w9` m6`
X
pbw`0hf
XIX
Z
X
e3*s*)Z7nI]9`
2
q
fGm+*5*>w tC0h`-,
8
#m`=*
0>r=*>mI]9e)Z'e5* ji`c `deleh`rde>mIji` jUr_cS0>w p@`
X
e ]bZ0>r
q
ZR0hew9e>w9f
X
ji`=* 0lfic/.i`=* *Jji`jxwbZ(sutTe10l`]*>m
q
r=0>w9` m+06`1qc s+,
641"f0heh`m*>w

X
Z'em+0l`e1.i`C0sw4T mi`rc fGs
q
ZL0\ZBew p@` su`
X
e4Z(m; *>m+0I1GZ@c `=*qc fGs
q
fB*vrd`=*4ji` sZ'e>rC0wbZ7m<;
q
] m(*
E
X
*<6 1GZ7w n.]9`*w

X
Z'em<0h`ve1.i`C0sw4Tbm0`,d  $
 + +.-! Bﬁ  )
2
!fgQgfh
8
#n`=*qZ7n[f
X
j.Z
X
cg`=*acTZ:]bc mI] rT`U*
q
ZL0
c `Teheh`eh`_c/.
X
w4Tbmi` w
X
jxw4Tbmi`
X
eTbm0`u]bZAjxw4*le10>w n miew9f
X
ji`=*0lfic/.i`=*
q
`Ym0ea>Te10l`kjUr_c@0w9el`
q
ZL03m
X
`u]9fow ji`
%
fGw4*1*lf
X
c `
X
e10vrT`A*>m+0 m
X
`Ac fGmIp@`C0hem<0h`q0hfic/.i` m(*l`c fb010l`=*
q
f
X
j.Z
X
e 6
P#"
ji`u]bZ *>m+0I1GZ@c `
2
q
fom+0 m
X
sw
X
w s mxs j:,wZ7nLf
X
j.Z
X
c `{ji`u
"
ji`s]bZq*>m+0I1GZ@c `s`Te m
X
s6ZR;Iw s mxsC6kxo1
" 80WYX q
0l`Ysuw t=0l`{Z
qxq
0hf ;Uw
s6Z'e>w9f
X
2
]-, `=*lew sZ'ew9f
X
ji`a]bZc fGmUp:`=0lem+0l`?0hfic/.i` m(*l`0vrZ'] w4*>rT`
q
ZL08d5' L
)Vﬁ*- + &Iﬁ + &
2
RfgQ
P
h *>m+0]bZ3n[Z*l`
ji`=*sf(n3*l`=0vp'Z'ew9f
X
*e1.i`C0sw4Tbm0`U*
2
suf
X
eX0h`ATbmi`u]bZ s6Z=fb0>w9e>r ji`]bZ *>m+021GZ@c `uji`43+ZR05*
q
fB*1*vtdji`m
X
`
q
f
q
mI]bZ'ew9f
X
ji`m0hf0cP.0`U*0h`d]bZ'e>w p@` su`
X
e 1GZ(w n.]9`
2
n w9`
X
T m:,7Z7m.c m
X
`m0>r

w9f
X
X
,`
X
*hfow9eaehf@e)Z:]9` su`
X
e4jUr
q
fGm<0>pImi`
2
6]-, r_c/.i`d]^]9`qc `
q
`
X
j.Z
X
e ji`s]bZ0vr=*hf@] miew9f
X
ji`=*#su`=*m<0h`=*
@
;ﬃﬂ3
8 %
] m(*
q
ZL0lewbc mI] w tC0h` su`
X
e
2
c `=*a`=*lew s6Z'e>w9f
X
**>m
>
tC0h`
X
eTbmi`
J
1
"
ji`r]bZ
q
]bZ
X
tTel`
q
fB*1*vt_j0`fm
X
`kcgfomUp@`C0he>m+0h`^0hfic/.i` m(*l`m0l`
q
0>r
*l`
X
e\Z
X
e	Q
"
j0`k]bZ_*m<021GZ@c `
8

m+0scg`kcgfomUp@`C0he0lfic/.i` m<;
2
=6

"
ji`k]bZp*>m+0I1GZ@c `q*l`C0\Z(w9e0l`_cgfomUp@`C0hel`
q
ZL0 j0`U* 10)Z

su`
X
e1*pji`)0hfic/.i`=*i*>m
q
rC0>w9`Ym<05* 6

1c s
2
6]-, w s6Z

`4ji`]bZc0>r

w9f
X
ji`1ci.+02H<*l`
%
]bZ
X
w9ewbZ
*

8

Q
i
l
2
f
8
f c
i%$
,0vr`p(r_] rT`
q
ZL0q]9`=*qj0f
XIX
rT`=*)*le>rC0vrdfb*\c f
q
w4Tbmi`=*aj0`mMwﬁﬀbw
X

 *
P
8
!fﬀ6

Z(m.c/.i`-,
8
`
]-,f
qxq
fb*>r
2
m
X
el`=0X0\Z(w
X q
fB*1*vrdj.Z
X
ekm
X
`rcgfomUp@`C0he>m+0h`0lfic/.i` m(*l`vehf:e\Z:]9` r=Tbmxw p'Z:]9`
X
el`)6

1
"
ji`]bZ
*>m+021GZ:cg`
2
*l`=0)Z(w9eac fGs
q
fB*vr76
"
ji`0hfic/.i`=**>m
q
r=0>w9` m+0h`=*D6
J
1c s
8
c,`U*leyeH
q
w4Tbmi` su`
X
ey]9`cTZ*yji`
]bZq0>r

w9f
X
j:,'&4ehf
q
wbZ
%
]bZ
X
w9e>wbZ *

c
8
f c
i
l
2 
J 8
c

i
$
,i0>r pord] rT`
q
ZL0M wﬁﬀIw
X


*
P
8
!f 6uj+0lfGw9eh`-,
8
	

AP
8
!fq)()d( +ﬂﬁV!+ﬂﬁ4ﬁ) - +ﬂﬁV%  - - +T
)
TVﬁ\ﬁ d( +V!+ﬂﬁyﬁR'&!+ﬂﬁ)*[ ="&P(
)# !:#&%('& - 0& +4ﬁ)
<6..ﬂ +*6.  &% +
ﬂ'&ﬂ + & -5
 -57'& !+D
3$ﬂ  +ﬂﬁ ;3E,+
<
ﬃ
D%(S
)# (7'& !+ ' L
*)Bﬁ +.- %('& -5 ﬃ
)+ & -$# +./L10 ;=*(!ﬂ  +
<
+.- !+6&
*- +ﬂ'&ﬂ + & -5
 -57'& ; 5E,+
<
ﬃ
6%(*
)# (7'& % & - ﬂﬃ" 2- %('& -5 ,
)+ & -$# +V/s10 ;=*ﬁ
3 - +
<
ﬀ
   : 

	[$(ﬃ') ﬂ	ﬃ!#D&&]$()
RfI
 =
P
 ,wZ
qxq
m H Z
X
eA*>m+0u]9`=*ujif
XiX
rT`U*A*le>rC0vrdfb*\c f
q
w4Tbmi`=*kj0`U*ucTZ(surC0\Z*kj0`U*Z'eleh`C010>w4*1*h` m+01*qM wﬁﬀIw
X

 `Te
+2
dvr %b'ﬁ +  +.-t ﬂﬃtﬃ
2
!fgfGc'Zhpf
X
e suf
X
eX0>r T mi` ]bZ
jxw4*le10w nxmiew9f
X
ji`=*q0lfic/.i`=*`
X
*>m+021GZ:cg`ﬁ*"`
X
1"f
X
c e>w9f
X
ji`]9` m+0e)Z(w^]^]9`-,
q
fomUp'Z(w9ei>Te10h`qjIrc@0>w9eh`
q
ZL0#m
X
`]9fGw[ji`qjUr_c@0hfGw4*1*)Z
X
c `4`S;
q
f
X
`
X
ew9`d]^]9`aji`q]bZ
1"fb0>su`6D
 
9 =GF
?
8
	 ^I9x=
*
P 8 P
,
fﬀ
 
9 =
`=*he]bZ 10)Z@c ew9f
X
c mUs mI]bZ'e>w p@`ji`]-,wZ(w`0h`c fGmUp:`=0leh`
q
ZR0 ji`=* 0hfic/.i`=* ji`}jxwbZ(sftdeX0h`i*>m
q
rC0w9` m+0
fGm r

Z:] 6

8

0h`
q
0>r=*l`
X
eh`]-,7Z(w`0l`qelf@e\Z:]9`ji`s]bZrcgfomUp@`C0he>m+0h`)0hf0cP.0`Ym+*h`
q
f
X
jUrC0vrd`a*>m+0}]9`sjUwbZ(sutTe10l`
ji`=*A0lfic/.i`=*
8
#n`
q
ZL0)Z(sutTe10l`
I9x=
jUr!E
X
w9e]9`ﬂ1GZ@c eh` m+0uji`
jUr_c@0hfGw4*1*)Z
X
c ` `C;
q
f
X
`
X
e>w9`_]^]9` ji`
]-,wZ(w`0l`
c fGmUp@`C0leh`
q
ZL0u]9`=*q0hfic/.i`=*k]9fb05*1Tbmi` ]9` m+0ke\Z7w^]^]9` Z7m

su`
X
el`
8
cpfGssu` ]9` suf
X
eX0h` ]bZ+ w

m+0h`
P 8

1
2
c ` suf0jUtd]9`^0l`
q
0hf0jxmUw9eq]bZ 10>r=Tbmi`
X
c `ji`jxw4*le10w nxmiew9f
X
j0`U*0hfic/.i`=*
q
fom+0q]9`=**w9el`=*aji`mM wﬁﬀIw
X

v`Te

ZYp@`_c m
X
` nLf
XiX
`
q
0>r_c w4*>w9f
X
*GZYp@`_c6ji`=*ucgf `=O6c w9`
X
e1*ji` c fb010vrd]bZ'ew9f
X
ji` 1
8
f
P
`def1
8
fgf 0h`=*
q
`_c 
ew p:`Ysk`
X
e ,
8
cp`U*N0>r=*>mI]9e\Z'e1*uw
X
jUw4Tbmi`
X
e
X
f@e)Z(ssu`
X
eAT mi`
]9` s6Z
X
el`_Z(m 0hfic/.i` m<; c fGmUp0l``
X
pbw`0hf
X
c
"
j0`]bZN*>m+0I1GZ@c `jIZ
X
*y]9`cdZL*4jUm *>w9eh`{ji`ci.+02H<*l`
%
]bZ
X
w9ewbZ`Tedc
8 P#" q
fom+04]bZN0vr

w9f
X
j:,'&4ehf
q
wbZ
dsr %b' +  +.- t ﬂﬃtﬃ
2
!ff c'Zh
2
c f
X
E(0>s6Z
X
e ]9`=*`=*lew s6Z'e>w9f
X
*
q
0>r_c rdji`
X
eh`=* ji`d5' L
TVﬁ*- + &Iﬁ + &
2
RfgQ
P
h
8
cf
X
c `=0
X
Z
X
e ]-,7Z7n[f
X
j.Z
X
cg`yj0`10\Z

sk`
X
e5* j:, m
X
jUwbZ(sutTe10l`*>m
q
rC0w9` m+0 6

1sc s
2
cg`d]^]9`$c w0l`
q
0>r=*l`
X
eh`
m
X
`)*>m
q
`C02E[c w9`qji`x
"
ji`q]bZ*>m+0I1GZ@c `
q
fom+0iMwﬁﬀIw
X

4`TeZ`p@fGw4*>w
X
`4]9`=*q`1
"
j.Z
X
*]9`cTZ*pji`)M wﬁﬀIw
X


8
#m`=*rjif
XIX
rd`=*q*le>rC0>rTfB*)c f
q
w4Tbm0`U*ji` ]bZ *lf
X
j0` M wﬁﬀIw
X

p0>r potd]9`
X
eHr

Z:]9` su`
X
e m
X
` eX0>t=*71GZ(w n.]9`
q
0lf
q
fb0lew9f
X
ji`a0lfic/.i`=*}j0`se\Z(w^]^]9`)*m
q
rC0w9` m+0h` 6
J
1kc s *k1
8
c
"
,o`TeTbmxw
X
, `S;Ic tdji`
q
Z*"1
8

"
j.Z
X
*
]9`ycTZ* j:, m
X
jxwbZ7sutTe10h`8*>m
q
rC0>w9`Ym<0 6ksutTe10l`1dvr %b'ﬁ +  +.-Yt ﬂﬃtﬃ
2
!fgf c'Zh
8
BZ
X
* ]9`ycTZ* ji`M wﬁﬀIw
X

+2
c `U*se H
q
`=*vji` 0lfic/.i`=*c*lf
X
e
q
] m(*v]bZR0

` su`
X
e0l`
q
0>r=*l`
X
e>r=*vZ`p@`_c
J
"
j0`6]bZ *m<021GZ@c `A0l`_cgfomUp@`C0hel`
q
ZL0 ji`=*n.]9ficS*ﬀ*>m
q
r=0>w9` m+05* 6
J
1c s `Te'1
8
Q
"
q
fGm+0m
X
jxwbZ(sftdeX0h`jUr
q
Z*1*)Z
X
e}sutTe10h`
8
c`
q
`
X
j.Z
X
e
2
]9`kc f
X
eh`S;0eh`jY, &yehf
q
wbZ
%
]bZ
X
w9ewbZA0l`
q
0>r=*l`
X
eh` m
X
cTZ*a`S;0eX01>`su`
2
q
] m(*0hfic/.i` m<; Tbmi`r]9`=*8f
J
"
ji`r]bZ
q
]bZ
X
tdel`ﬁd5' L
)Vﬁ*- + &Iﬁ + &
2
!fgQ
P
u[ $
 + +.-  Bﬁ  )
2
!fgQfh
8
&
X
`+p'Z:] w^jIZ'ew9f
X
jxm suf0jUtd]9`6jUr_c@0w9e{`
X
r=Tbm.ZBew9f
X
P
8
P
pIw9`
X
ej0`U*vf(n3*l`=0vp'Z'ew9f
X
*
q
Z
X
f0\Z(sw4T mi`=*
0>r_Z:] w4*vrT`=* *>m+0 ]9` *w9el`ji` 3ZL01*
%
ZBe5. E
X
ji`C0 `de jif
X
e m
X
e10\Z7w9eh` su`
X
e Z
qxq
0lf
q
0>w r1Z
q
`C0suw4* ji`
c f
X
*lew9e>mi`C0 m
X
`n[Z*l`ji`6jif
XIX
rT`=*+*

.0f*leh`C0l`df 3+Z
q
,ajUr_c@0w p'Z
X
ev]bZ 10>r=Tbmi`
X
c `ji`6jUw4*heX0w n m0ew9f
X
ji`=* 0hfic/.i`=* 0h`d]bZ'e>w p@` su`
X
e6q]9` m+0e)Z(w^]^]9`jIZ
X
* ]bZ0>r

w9f
X
j:,
`
0h`=* MpZ:]^] w4**l!f
8
x@x
i
l
2
x

8KJJ
i
$
,
8

`d]9f
X
m
X
` rTemIji`4Z
X
Z:]9f

mi` 6scg`d]^]9`}j0`U*ﬀ*>w9eh`=* M wﬁﬀIw
X

2
dvr %b'ﬁ +  +.-%eﬀ
2g
1o1@xh0f
X
esuf
X
eX0>rTbmi`y]bZ<10\Z@c 
ew9f
X
j0`k]bZ_*>m+0I1GZ@c `rjxm *>w9eh`rj0`
%
Z'e5. E
X
ji`C0)0l`c fGmIp@`C0heh`
q
ZL0ji`=*D10\Z

su`
X
e5*0lfic/.i` m<; *)Z'e>w4*21GZ7w9e<6
]-, rUT m.Z'ew9f
X
P
8
P
8
#n`=*80vrU*>mI]9e)Z'e5*w
X
jxw4T mi`
X
e
X
f@e)Z(ssu`
X
e8Tbm0`{]bZrjxw4*le10w nxmiew9f
X
ji`=*80hf0cP.0`U*su`=*>m+0>rT`
q
fGm<0 ]9`*>w9eh`aj:,
`
0l`=*6MpZ:]^] w4*G*mUw9e]9` skf0jUtd]9`aji`qjxw4*leX0w n mie>w9f
Xuq
fom+0#m
X q
ZL0\Z(sftdeX0h`

1
8
+2
c `)Tbmxw
c fb010l`=*
q
f
X
j 6m
X
c fGmUp@`C0le0lfic/.i` m<;V0h`
q
0vr=*h`
X
e)Z
X
e

1
"
ji`]bZ *>m+021GZ@c `v`Te
"
q
fGm+0a]9`=*"n.]9ficS*4ji`
e\Z7w^]^]9`A*m
q
rC0w9` m+0h`ﬀ61sftdeX0h`Wdsr %b' + +.-ﬀ%eﬀ
2_
1o1@xh
2
*l` s n.]bZ-n.]9`46]bZ jxw4*le10w nxmiew9f
X
fon(*h`C0vporT`
q
fGm<0M wﬁﬀIw
X


* :w

m+0l`
P
8

d,
8
%
] m(*i0>r_c `Ysusu`
X
e
2
]9`=*w sZ

`=*
q
0hf-p:`
X
Z
X
ej0`{]-, w
X
*le10>mxsu`
X
e
%
Z
X
cTZ(s *
%
Z
X
fb0)Z(swbc8c Z(su`C0\Z ,ojxm
0hfdp@`C0D3
W
;
`
*

q
w`0w9e\,f
X
e?0vr`p(r_] r.m
X q
Z H<*)Z

`

r
X
rC0\Z']9`Ysk`
X
e
q
]bZ'e4j.Z
X
*4]bZN0vr

w9f
X
jxm~cS0)Z'e>tC0l`
ji`Am+*h` p *l

8\J
f
i

2
dc
J 8
x
i
W
,
2
fﬀ
J
"
ji`u]bZ *>m+0I1GZ@c `k`=*levc fGmIp@`C0heh`rji`N0hfic/.i`=*ji`
q
`Tew9el`ke)Z(w^]^]9`
*v`1 c s ,Sdﬂﬁ +&%4% ( ( ( +.-ﬃ%eﬀ
2 
1(1

Zh
8
&
X
` rTemIji`Z
qxq
0hf 1"f
X
jxw9`~Z 0>r pord] r Tbm0`~]9`U* 10\Z

su`
X
e5*uji`
0hf0cP.0`U*c*>m
q
rC0>w9`Ym<05*)61c s ji`6jUwbZ(sutTe10l`6c fGmUp0l`
X
e{]-, r=TbmUw p:Z']9`
X
e{ji`
J
"
ji`6]bZ *m<021GZ@c `jif
X
e{]bZ
sufGw9e>w r c fb0X0h`=*
q
f
X
j 6ji`=*kjUr n(0>w4*rji` e)Z(w^]^]9` *>m
q
rC0>w9`Ym<0h`ﬂ6 `1+c s * :w

m+0l`
P
8
g
,
8
c`Teleh` rTemiji`
suf
X
e10h`"r

Z:]9` su`
X
eﬀTbmi`a]bZ 10vrUT mi`
X
c `aji`ajxw4*leX0w n mie>w9f
X
ji`=*G0lfic/.i`=*6*>mxw9e

r
X
rC0\Z:]9` su`
X
eo]9`)sufPjUtd]9`
ji`8dvr %b'ﬁ + +.- tﬂﬃtﬃ
2
Rfgf c'Zh
q
fGm<0 m
X.q
ZL0)Z(sutTe10l`
 
1
8
1
J
dsr 
!'& - +.-"%eﬀ
2
1(1

h
8 %
ZL0 Z(w^]^]9` m+05*
2
]9`=*Z
X
Z:]FH*h`=*n*
q
`_cgeX0hfB*)c f
q
w4T mi`=*n0>r_Z:] w4*vrT`U* Z(m suf H@`
X
ji`]-, w
X
*le10mUsu`
X
eG3 w
X
w ﬂ
W

*3 w
X
w ﬂ.0`=0>s6Z:]
W
sw4*1*>w9f
X

q
`_c e10lfGsu`Teh`C0\, d  ﬂ / [ + + & +.-#%eﬀ
2L
1(1

h
2
w
X
jUw4Tbmi`
X
e'm
X
`c fGs
q
fB*>w9ew9f
X
sw
X
rC0\Z']9f

w4Tbmi`
ji`=*60hf0cP.0`U*
q
0lfic/.i`qji`c `d]^]9`0l`
X
c f
X
e10vrT`aj.Z
X
*]9`=*'n[ZL*\Z']9eh`=*pji`:B hw nLfGmie>w d -O%4%b+.-#%eﬀ
2J
1o1idZh
8
!f
* 
P
 
  : 
#
	[$(ﬃﬀ) ﬂ	ﬃ #D&ﬀ&#]$()G
	

P
8

11+
 .ﬂ -57'&ﬂ&0DA%  -5"! + !+ % 4ﬁ)
56 .ﬂ + 
 +3ﬂ0! +T
*- + !+ 
3$ﬂ  +ﬂﬁ< #T
)"!:# + !+ %l%# &  -57'&-.ﬀ4-
ﬃ
60& +Dﬂ0! +T
*-5
 + -  -% +Dﬂ
)
 +ﬂﬁ>ﬃ'& '& -*{ﬃ% Pﬁ)+T
ﬂﬁs! % +T
\ﬁuﬃ 
!'.-5
 +

; /.ﬀ"/=?.</.ﬀ"/g<
/.ﬀ"5=< /.ﬀ ?+.- /.ﬀ^-
<
ﬀ08 +ﬂﬁ6
)# & + &ﬂ +ﬂﬁ !+ Vﬁ*-5
)  T -57'&,!+ﬂﬁ 
#$ﬂ  +ﬂﬁ L ﬂﬁ +T
ﬂ!:# +ﬂﬁ ﬃ
 % +ﬂﬁ ﬁ) - +ﬂﬁ !+ *[ ="&P(
5 ; ﬂ 
)
)#ﬂﬁ
<
+.- *[ ="&P(?+; %bBﬁ '&P( +ﬂﬁ
<
ﬁR'& -p# ( % +  + & -0
 +$ﬃ"
)#ﬂﬁ + & -$# +ﬂﬁ

r %b' + +.- t ﬂﬃtﬃ <Y5AERﬀ
	

gP
8

 ()d( + ﬁ) - + %  - - +T
)
TVﬁ\ﬁ d( + !+ % qﬁR'&!+Y 
ﬂﬁ -  -Jo&!+T
<  '&Iﬁ % V
\# (7'&ﬁ%  
 +ﬂﬁ
* %4% Vﬁ<(
\# !:#&% '& -(0& +DVﬁ*-5
)  T -57'&
ﬁ)
<6 .ﬂ&& +!+ﬂﬁ6
#$ﬂ  +ﬂﬁﬁ)"O% 4
 + ﬂ Bﬁ% & - ﬂﬃ"2- % '& -5Lﬀ
' +.- - +DVﬁ*-5
)  T -57'& ﬂ
)
 +ﬂﬁ>ﬃ'&A*0&Aﬃ 
!'ﬀ.-5
 +

: /.ﬀ ?rﬃ
6% +v*$&% +!+1%l%# &  -57'& -.ﬀ4-.ﬀ
BsZ
X
*]bZ 0>r

w9f
X
ji` 3
`=0>w^jxwbZ
X
w
%
]bZ
X
mxs * 
8
fQ
i

2
JA8
f

i $
,
2
]9`=*ujif
XIX
rT`=*
%
Z
X
cTZ(s jxmI0lf-p@`C0
3
W
;

*

qxq
f0hem
X
w9eH ,Yf
X
eyjIr`p:fGw^] r3m
X
`{elf
q
f

0)Z
q
.xw9`sji`c*m<021GZ@c `a0\Z'jxwbcTZ:]9` su`
X
ejxwbajrC0l`
X
eh`sji`
c `d]^]9`U*{fon3*l`C0>p(rd`=* hm(*1Tbm:,6
q
0>r=*l`
X
e
8
cpfGssu`A]-, w^]^] m(*le10l`6]bZ~:w

m<0h`
P
8

x
2
]9`=*^*lft]4*v`S;
q
fB*vr=*m*>m+0]9`
   : 

	[$(ﬃ') ﬂ	ﬃ!#D&&]$()
Rf@x
 =
P
	
 P 8

 ()d( + ﬁ) - + %  - - +T
)
)Vﬁ\ﬁ d( + 
#'! +T
 /@ﬃ"4
) -O<  '&Iﬁ % V
)# (7'&ﬂ&
! - T
 + !+r Pﬁ + ! <

)# !:#&% '& -(0& +Vﬁ*-5
)  T -57'&ﬁ)
<6 .ﬂ&& +1!+ﬂﬁ	
#$ﬂ  +ﬂﬁqﬁ)"DO% 4
 + Wﬂ Bﬁ1!+' L
*)Bﬁ + - % '& -5Lﬀ ' +.- - +
Vﬁ*-5
)  T -57'& ﬂ
)
 +ﬂﬁ>ﬃ'&A*0&Aﬃ 
!'ﬀ.-5
 +

: /.ﬀ"/gﬃ
1% +{$&% +!+%l%# &  -57'& -.ﬀ4-.ﬀ
*>w9eh`Aj:,7ZBeheh`C0X0w4*1*)Z

`6jxm 0lf-p@`C0

qUq
fb0he>m
X
w9e H *lf
X
ejUr
q
fGm<0>pIm(*ji`p0hfic/.i`=*`Tem*hf
X
erjifosw
X
r=*
q
ZL0
ji`=* jUr
q
|@e5*ﬀ*vrdjxw su`
X
e)Z(w`0h`=*'E
X
*Ycgfos
q
fB*vr=* ji`"s6ZBe>rC0wbZ(m;Hn.Z*)Z:]9ew4Tbm0`U*ji`e10vt=*1GZ(w nI]9`

0\Z
X
mi]9fGsur
e10>w9` *"`
X
e10h`
J
1`de4
J
1	ﬀs ,
2
q
0hf0jxmUw9e5*Yj:, m
X
`kr=0lfB*>w9f
X
rTft] w9`
XIX
`d ﬁ +&%4% ( ( ( +.-#%eﬀ
2.
1o1

nu/ $!+T
! &%b'
+.-
%eﬀ
2g
1o1

u/ & )
 +ﬂﬁ +.-
%eﬀ
2g
1o1

h
8
cp`U*ﬀ*>m+0I1GZ@c `=*
q
0vr=*h`
X
el`
X
er

Z:]9` su`
X
e m
X
`kw s
q
fb0he)Z
X
el`Tbm.Z
X

ew9evrqj0`)*
q
.UrC0mI]9`=*j:,w.Ur`s6Z'e>w9eh`aji`r<6
J
ss ji`qjUwbZ(sutTe10l`Dd / $!+T
! &%b' +.- %eﬀ
2J
1(1

h[`Tej:,f ;AH0ji`=*
ji` 1"`C0i.H0j+0)Z'e>r=* * lZL0lfB*>w9eh`
2
d % "&P( +&% v6 +T
 +.- %eﬀ
2L
1o1

Zh<, *>m
>
rC0\Z
X
e'm
X
Z
X
c w9`
X
eo`
X
pIw`0hf
XIX
` su`
X
e
ZTbm0`Ym; d / & )
 +ﬂﬁ +.-
%eﬀ
2
1o1

h
8'
w9`
X
Tbmi`}]bZ)*le10\ZBew

0)Z
q
.xw9``Te ]bZ
q
rTe10lft]9f

w9` j0`*>m+021GZ@c `8*l` s n.]9`
X
e
1GZYp@f0\Z7n.]9`=*&6]bZ
q
r
X
rdeX0\Z'e>w9f
X
ji`=*vf
X
ji`=*0)Z:j.ZL0
2
]bZ
q
0>r=*l`
X
c `Aj0`+s6ZBe>rC0wbZ(m; 1"`C0X0hfGs6Z

X
rTew4Tbm0`U*
q
` mier`
X
Z:]9evr=0l`C0r]9`=*
q
`C021"f0s6Z
X
cg`=*
8
@
]c f
X
pIw9`
X
ejif
X
cji`eh`
X
w`0kcgfos
q
eh`ji`=*r`RaL`de1*kj0`
q
`C0leh`=*
jxmi`=*
X
f
X
*l` mI]9` su`
X
eD6 ]bZ
q
0>r=*l`
X
cg`ji` s6Z'e>rC0>wbZ(m<; 1"fb0leh` su`
X
eac f
X
jxmIcgel` m+05*)s6Z7w4*kr

Z:]9` su`
X
e 6
c `d]^]9`{j:,w.UrTe>rC0lf

r
X
r`w9e>r=*.*<nI]9ficS*0hf0cP.0`Ym;,j.Z
X
*y]bZN*>mUn3*>m+0I1GZ@c `
2
cgf
X
jxmxw4*)Z
X
e 6fm
X q
.Ur
X
fosut
X
`vji`
q
`C0hel`=*
q
ZL04jxwbajm(*>w9f
X
p@ft] mxsw4T mi`
8
	

JP
8

xa - '&
!'D!+ % 
)# (7'&!+ +T
)7'& - % '&0<  # !O% '& -[0& +}ﬁ)
<6 .ﬂ +V #$ﬃ
ﬂ!$ +
!+ﬃ
#$ﬂ  +ﬂﬁ +.-.'"& # +kﬃ 
!+ﬂﬁ  #$ﬃ -Jﬁ ﬁd#3" + & -4
 +ﬂﬁﬃﬂ'qﬃBﬁd#ﬂﬁW!+~ -$#T
)@?  Bﬁ % -5& +ﬂﬁ<
ﬃ"
#$ -Jﬁ% 0& +#T
#Bﬁ)7'& #3% + &.& +$ﬀ
!f
, 
P
 
  : 
#
	[$(ﬃﬀ) ﬂ	ﬃ #D&ﬀ&#]$()G
 
H

 
H
BD F 
dF"D K
U D R 
%
fGm+0el`
X
w`0rc fGs
q
eh`6ji`=*`Ra `Te1*ji`
q
`C0leh`=*jxm+*56
]bZ
q
fb*5*>w n.]9`
q
0>r=*l`
X
cg`AjY, r=`_c e\Z*j.Z
X
*]9`
*lfGm(* *lft].ji`<3ZL01*
2
X
fGm(*ZYp@f
X
*pZ=fGmievr)m
X
eh`C0su`4ji`0>rTeX0hf0jxwbajm(*>w9f
X
p@ft] mUsw4Tbmi`7
i

9E9
Z(m sufPjUtd]9`
ji`jxwbajm(*>w9f
X
@
W
3 ji`]-, rUT m.Z'ew9f
X P 8KJ 8
BsZ
X
* ]9`}cTZ:j+0l`ji`]-,7Z
qUq
0hf ;Iw s6Z'ew9f
X
ji`;4Z H0]9` w

.
2
c ` el`C0su`
*=, `S;
q
0w su`
2
q
fGm+0"m
X
`c fGm.c/.i`{j:, r
q
Z(w4*1*l` m+0
	e*GZ(m(*1*>wmZ
qxq
`d] rT`vc fGm.c/.i`{ji`vjxwbajm(*>w9f
X
ji`);aZ HP]9`Yw

.,
d + 0&P(
2
!fgf

ZhBD
7
i

99
9
ﬁ
=GF"9
>
a=ﬀﬁﬀﬂﬃ! #" 	%$ ^
?
8:9h^'&(
	)
ﬂ*ﬃ+ #",ﬀD=-
99
9.ﬂﬃ+ /"*ﬀ10 ^2ﬂ*ﬃ+ #",ﬀ34
=
*
P 8
c(,
f65

>`U*lea]9`rc fP`COAc w9`
X
e4ji`jxwbajm(*>w9f
X
ji`Hp@ft] mxsk`v`Te

0l`
q
0>r=*l`
X
eh`]9`rc fP`COAc w9`
X
e4j:,`C;Pew
X
c ew9f
X98
7
`]0\Z
qxq
fb0he

>8

jUr!E
X
w9e ]-,wZ:] nrdjifji`]bZ)*>m+0I1GZ@c `}c f
X
*>w^jUrC0vrd`Z']9fb05* Tbmi`]9` eh`C0su`
,
	sjUrTeh`C0sw
X
`
]bZ
q
0hf 1"f
X
ji` m+0af
q
ew4Tbmi`j.Z
X
*q]bZc fGmIcP.0`
8ﬁ7
,wZ:] nrdjifA`Te]bZ
q
0hf 1"f
X
ji` m+0af
q
ew4T mi`kcTZL0)Z@c e>rC0w4*l`
X
e4]bZ
c fGm.c/.i`ji`sjxwbajm(*>w9f
X
ji`&;4Z H0]9` w

.`Te}jIr
q
`
X
ji`
X
e
X
f
X
*l` mI]9` su`
X
e ji`s]bZ)10\Z@c e>w9f
X
p@f@] mxsw4Tbmi`qji`=*
jxwbajm(*l` m+05*
2
ji`p]9`Ym<00\Z H@f
X
`Teji`]9` m+05*
q
0hf
q
0w rTe>r=*mjxw rd]9`c eX0w4Tbmi`=*
2
sZ(w4*r

Z:]9` su`
X
emji`p]bZ4c f
X
*he)Z
X
el`
jxw rd]9`_c e10w4T mi` `Teoji`y]-, r
q
Z7w4*5*l` m+0jxmusw^] w9` m`
X
cTZ(w4*1*)Z
X
e
8+7
`U*oZ
X

]9`U*
"
`Te
",ﬀ
c fb010l`U*
q
f
X
ji`
X
e 0h`=*
q
`_c 
ew p:`Ysk`
X
evZ(m<;1Z
X

]9`=*{j:, w
X
c w^ji`
X
c ``Tej0`6eX0\Z
X
*>sw4*1*>w9f
X9897
`=*
q
ZL0\Z(sftdeX0h`=*
ﬁ:<;
0l`
q
0>r=*l`
X
eh`
X
ev]9`=*
c fP`COAc w9`
X
e5*yji`ve10)Z
X
*>sw4*1*>w9f
X
ji`>=(0l`U*
X
`d]mjxm sw^] w9` m@? p@`C05*y]9` sw^] w9` mBA
8ﬁ7
`veh`C0su`vji`
q
ft]bZL0>w4*)Z 
ew9f
X
-
9E9
`=*le jif
XiX
r
q
ZL0 ]-, r_] r`su`
X
e
8o8
ji`=*c fGs
q
fb*\Z
X
eh`=*pji`C=IfGm+0>w9`C0 ji`q]bZHs6ZBe10wbc `aji`
q
. Z*l`qji`
;4Z H0]9` w

.ﬁd +0&P(
2
Rfgf

Zh
8
l4f@elf
X
*cg`
q
`
X
jIZ
X
e T mi`j.Z
X
*]9`}cTZ* j:, m
X
`*>m+0I1GZ@c `
q
0>r=*l`
X
e\Z
X
e m
X
1"fb0le
q
fGmIp@fGw`060vr=Qi`c el`Ym<0
2
]9`yeh`C0su`)7
i

99
q
` mie6>Te10l`
X
r

] w

rajIZ
X
*]bZ.su`=*>m+0h`4f656]bZTbmIZ
X
ew9evrqjY, r
X
`C0

w9`
e10)Z
X
*>sw4*l`kj.Z
X
*s]9`A*lft] `=*he:1GZ(w n.]9`
8
`
m1c f
X
eX0\Z(w`0l`
2
*>w]9`kel`=0X0\Z(w
X q
fB*1*vtdji`um
X
`c f
X
*he)Z
X
el`kjxw rd]9`_c.
e10>w4Tbmi`
q
` mﬁrd]9` p(rd`k`Te m
X
`41GZ7w n.]9`N0m

fB*>w9e>rkji` *m<021GZ@c `
2
]9`uel`C0su`uji`A0vrdeX0hf0jUwbaﬀm(*>w9f
X
p@ft] mxsuw4Tbmi`
q
` mie^>Te10l`cTZ:]bc mI] r *m<0]bZ n[Z*l`AjY, m
X
eh`C0su`6ji`6eX0\Z
X
*>sw4*1*>w9f
X
c fB.UrC0h`
X
el`
8
`
w
X
*>w
2
cgfos
q
eh`eh`
X
m
ji`=*m0>r=*>mI]9e\Z'e1*rc f
X
c `C0
X
Z
X
er]bZ,10>r=Tbmi`
X
c ` ji`jxw4*le10w nxmiew9f
X
ji`=*m0hfic/.i`=*rjIrc@0>w9eh`j.Z
X
*r]bZ *l`_c ew9f
X
q
0vrc rdji`
X
el`
2
]bZp*>m+0I1GZ@c `kj0` 3+ZR05*
q
` mie>Te10l`uc f
X
*>w^jUrC0>rT`
2
`
X q
0h` sw tC0h`rZ
qxq
0lf ;Uw s6ZBew9f
X
2
c fGssk`
0h`d]bZ'e>w p@` su`
X
e ] w4*1*l`
q
fGm+0Yji`=*Y]9f
X

mi` m+05*oj:,f
X
j0`ac fb010l`=*
q
f
X
j.Z
X
e6s]bZn.Z
X
ji`
D *.E

c-1{c s ,
8!7
`=*
q
`C021"f0s6Z
X
cg`=*sji` *2H*hevt`su`=*GF
`
; 6

xo1ﬂ3e2
H
q
fGm<010hf
X
evjif
X
cq>deX0h`k`U*le>w surT`U*{Z7mﬂsuf H@`
X
j:, m
X
suf0jIt_]9`
@
W
3 ji`{jUwbaﬀm(*>w9f
X q
] m(*yc fGs
q
]9`Te80vr=*mi]9e\Z
X
eji`{]bZm*lfGssu`scgfb.UrC0h`
X
eh`ji`=*rUT m.Z'ew9f
X
*
P
8\J
`Te
P
8
c
8
BZ
X
*km
X q
0l`Ysuw9`=0yel`Ys
q
*
2
X
fGm(*qZYp@f
X
*ac/.i`C0\c/.Ur76w4*lft]9`C04]9`=*qc f
X
e10w nxmiew9f
X
*4ji`]bZujxwbaﬀm+*w9f
X
ji`
p@ft] mUsu`
q
fGm<0 `
X
`=*lew sk`=0 ]9`=*`RaL`de1* *>m+0 ]-,wZ'ehevr
X
m.Z'ew9f
X
j:, m
X
` f
X
ji`60\Z:j.ZR0 `
X
n[Z
X
ji`ID
8
lyfGm(*
X
fom(*
*lfGssu`=*
X
f@e\Z7ssu`
X
ew
X
e>rC0h`=*1*vr=* 6]bZjUr
q
`
X
j.Z
X
c `sjUmel`=0>su`a7
i

99
Z7m<;
q
ZL0)Z(sutTe10l`=* ji`
q
`C0suw9eI
ew pbw9e>r0h`d]bZ'ew p:` *7X
B
,
2
j:,wZ:] nrdjif *.JLKM ,o`Te ji`
q
0hf 1"f
X
ji` m+0f
q
ew4Tbmi`f*
ﬃ8 ;
	I,oj0`s]bZc fGm.c/.i`qjxwbajm(*)Z
X
el`
2
E+;Ir=*ZR0>n w9eX0\Z(w`0l`Ysk`
X
e{j.Z
X
*.m
Xﬂq
0l` sw9`C0{eh` s
q
*
8N7
`=*c0vrU*>mI]9e)Z'e5*a*lf
X
e
q
0>r=*l`
X
e>r=*O=:w

m+0l`U*
P
8

6
P
8

P
8P7
ZQ= w

m+0h`
P
8

suf
X
e10h`
]bZﬂp'ZL0>wbZ'ew9f
X
jxm c fP`COAc w9`
X
e6ji` 0>rTe10lf0jxwbajm(*>w9f
X
p@ft] mxsuw4Tbmi``
X
1"f
X
c e>w9f
X
ji`s]-,7Z'] nrdjif
8L7
`=*]0vr=*mi]9e\Z'e1*skf
X
e10l`
X
e8Tbm0`{]9`{c fP`COAc w9`
X
e ji`0>rTeX0hf0jxwbajm(*>w9f
X
ji`p@ft] mxsk`
Z(m

su`
X
eh`ZYp@`_c]-,7Z:] nr_j0f
8BWYX
`RaL`de
2
]-,wZ:] nrdjif rde)Z
X
ejUr!E
X
wIc fGsusu`]9`80)Z
qxq
f0he ji`=*oc fP`COAc w9`
X
e5*

>
`Te
C2
w^] su`=*m<0h` ]-, w s
q
fb0le\Z
X
c `j0`}]bZac f
X
e10w nxmiew9f
X
j0`U*
q
.Ur
X
fGsft
X
`U* ji`jUwbaﬀm(*>w9f
X
ji`#p:ft] mxsu`
q
ZL0
0\Z
qxq
fb0le 6A]-,7Z7n(*hf0
q
e>w9f
X98
D ZR0a`C;P`Ys
q
]9`
2
q
] m(*q]-,wZ:] nrdjif`=*le<1GZ(w nI]9`
2
q
] m+*]-,7Z-n3*lfb0
q
e>w9f
X
jUm sw^] w9` m
`=*le"w s
q
fb0he)Z
X
eh`q`de
q
] m(*}]bZm0>rTeX0hf0jxwbajm(*>w9f
X
ji`3p@ft] mUsu``=*le1GZ(w nI]9`*GjUr_c@0hfow4*5*)Z
X
cg`ji`7
i

9E9
,
8
c,`=*le
c `?T mi`y]-,f
X
fon3*l`C0>p@`
q
fGm+0m
X q
ZL0)Z(sutTe10l`RJ)KM

1
8
}ZYp@`_cm
X
`p'Z:]9` m+0 jxmc fP`COAc w9`
X
e 7
i

9E9
q
0hfic/.i`
ji`:\dcBjTS * 1"fb0leh`{Z'ehevr
X
m.Z'ew9f
X q
ZL0yZ7n3*lfb0
q
ew9f
X
`Te1GZ(w n.]9`)0>rTe10lf0jxwbajm(*>w9f
X
,6

1
i
j:, w
X
c w^j0`
X
cg`
8
`
m
c f
X
eX0\Z(w`0l`
2
]9f05*1Tbmi`6]-,7Z'] nrdjif
`=*heHrd]9` por
2
]bZ T m.Z
X
e>w9e>r6j:, r
X
`C0

w9`Z-n3*lfb0>nrT` rTe\Z
X
eeX0>t=* 1GZ(w n.]9`
2
f
X
e10lfGmUp@`
X
Z'e>m+0h`d]^]9` su`
X
e m
X
c fP`COAc w9`
X
ej0`N0>rTe10lf0jxwbajm(*>w9f
X
p:ft] mxsw4Tbm0`
q
] m(*rd]9` p(r *v7
i

99

hcBjTS
6
"  
1
i
,
8
D ZL0aZ(w^]^]9` m+05*
2
f
X
cgf
X
*le\Z'el`^Tbmi`]-,7Z:] nr_j0f
X
,wZaL`_cgel`
q
Z*a]bZup'ZL0wbZ'e>w9f
X
Z
X

mI]bZ7w`0h`vji`=*
  
 
 
 

	[$(ﬃ'

 ﬂ	ﬃ!#D&&]$(


Rf
J
 =
P
c fP`COAc w9`
X
e5*qji`q0>rTe10lf0jxwbajm(*>w9f
X
`
Xeq
ft]bZL0w4*)Z'e>w9f
X
.ifb0>w Hdf
X
e\Z:]9``Tep@`C0he>wbcdZ']9`
8
F f
X
`RaL`Tea*l`keX0\Z:jxmUw9e
q
0>w
X
c w
q
Z:]9` su`
X
e
q
ZL0)m
X
`j H
X
Z7sw4Tbmi`ji``1:jS `
X q
f@]bZL0w4*)Z'e>w9f
X
2 2E`TeM)M 6

1
i
jY, w
X
c w^ji`
X
c `
q
fGm<0}]9`=*p'Z:]9` m+05* j:,wZ:] nrdjifq0h`
q
f0he>rT`=*]*>m+0]bZ =:w

m<0h`
P 8
 2
`de]9`sc fP`COAc w9`
X
e`
X+q
ft]bZL0>w4*)Z'ew9f
X
M)M
`=*leyehfom=fGm+01*?*>m
q
rC0w9` m+0 6ucg`d] mxwncdZ']bc mi] r
q
fom+04]9`.suf0j0`H2 2
8
-30
-25
-20
-15
-10
-5
 0  10  20  30  40  50  60  70  80
R
ay
le
ig
h 
Ba
ck
sc
at
te
rin
g 
(dB
)
Incident Angle (deg)
Volume Scattering
HH, alb = 0.1
VV, alb = 0.1
HH, alb = 0.3
VV, alb = 0.3
HH, alb = 0.9
VV, alb = 0.9
	

P
8
=	
* 
)
57 % 

5
3$ )7 % 	ﬀf6&ﬂﬁ
57 %ﬃﬂ %e 3.Lﬀ- T
!"
#
5$$"
%
ﬂ'&%(*) X
B
:,+ﬀ.-N?0/.ﬀ ?.<0&"
3v6&T
1!&1
5&2
ﬃa8x;
	 :3/.ﬀ(+?ﬀ
7
Z =:w

m<0h`
P
8

J
skf
X
e10l`u]bZ p'ZL0>wbZ'ew9f
X
ji`_7
i

99
`
X
1"f
X
cge>w9f
X
j0`]bZ c f
X
*he)Z
X
el`ujxw rd]9`c eX0w4Tbmi`rji`
]bZc fGm.c/.i`jUwbaﬀm(*)Z
X
eh`
8
Ba`Ym; c fGs
q
fb0leh` su`
X
e1*
q
` mUp:`
X
eA>Te10l`jxw4*lew
X

mUr=*
8
Dﬀ0h` sw tC0l`Ysk`
X
e
2
m
X
`
p'Z:]9` m+03w s
q
fb0he)Z
X
eh`kji`u]bZ
q
`C0sw9elew pIw9evrq0l`d]bZ'ew p@`kc f
X
jUmxw9e 6 m
X
`jxw sw
X
miew9f
X
jxm1c fP`COAc w9`
X
eji`
0>rTeX0hf0jxwbajm(*>w9f
X
ji`.p@ft] mUsu`
8
cp`Teheh`{el`
X
j.Z
X
c `
q
` mie?>Te10h`s`S;
q
] w4TbmUrT`
q
ZL04]9`
q
fGmUp:fGw`0?0vr=Qi`c el`Ym<0yji`
]bZAc fGmIcP.0`rjxwbajm(*)Z
X
el`
8ﬁ7
, w
X
eh`C0\Z:cge>w9f
X
j:, m
X
`f
X
j0` rd]9`_c e10lfGs6Z

X
rde>w4Tbmi`ZYp@`_c.m
X
sw^] w9` m
ji`71"fb0hel`
q
`C0suw9ehew pbw9e>r
q
0hf0jxmUw4*\Z
X
em
X
`80>rCQI`S;Uw9f
X
*>m+0I1GZ@c w4Tbmi` 1"fb0leh`
2
]-, r
X
`=0

w9`jxw4*
q
f
X
w nI]9``
X
e10\Z
X
*>sw4*1*w9f
X
`=*lee10vtU* 1GZ(w n.]9`scg`aTbmxwnc f
X
jUmxw9e 6 m
X
`{jUw sw
X
mie>w9f
X
jUmc fP`COAc w9`
X
eji`a0vrTe10hfPjxwbaﬀm+*w9f
X
p@f@] mxsw4Tbmi`
8
4
X
c f
X
*le\ZBeh` r

Z']9`Ysk`
X
eNTbmi`]-, rcTZL0lek`
X
eX0h` ]9`U*
q
ft]bZL0>w4*)Z'ew9f
X
*u2)2 `TeAMM Z7m

su`
X
el`ZYp@`_c]bZ
q
`C0suw9ehew pbw9e>r
8ﬁ7
Zp*>r
q
ZR0\Z'e>w9f
X
s6Z ;Uw s6Z:]9`v`
X
e10l`k]9`=*qcgfos
q
fB*)Z
X
el`=*c f
q
ft]bZ7w`0h`=*4`=*leqf(nIeh`
X
mi`
q
fGm+0
m
X
Z
X

]9`{jY, w
X
c w^ji`
X
c `vcgf010h`=*
q
f
X
j.Z
X
e 6k]-,wZ
X

]9`{ji`GSi0l` *leh`C0yjUr!E
X
wc fGsusu`c*>mxw9enD
;
J65
"87
B
"9
>
ﬀ 
B
F3:
X*;
B
*
P
8
QG,
WYX
`RaL`Te
2
]-,wZ
X

]9` ji` Si0l`?*leh`C0 rTe\Z
X
e jUr!E
X
w.c fGsusu`]-,wZ
X

]9`
q
fGm+0 ]9`UT mi`d]0]bZ0vrCQI`S;Uw9f
X
jxmuc/. Z7s
q
q
ft]bZR0w4*vr
q
ZR0\Z:]^] td]9` su`
X
e.*=< ,`U*le
X
mI]^]9`
2
]bZAT m.Z*>w ehf@e)Z:] w9e>r{j0`]bZ
q
mxw4*1*\Z
X
c `.r`sw4*l`
q
ZL04]-,7Z
X
eh`
XIX
`
`
X
skf0ji`>< `=*le{e10)Z
X
*>sw4*l`j.Z
X
*v]9` *lfGm(* *lft] `Tev`=*leZ:]9fb01*{jxw4*
q
f
X
w n.]9`
q
fGm+0.w
X
el`=0)Z

w`0{ZYp@`_ck]9`=*
jxwbajm(*l` m+05*`
X
1"fGmxw4*
8
c`
q
.Ur
X
fosut
X
`*h`qeX0\Z:jxmUw9e
X
f@e)Z(ssu`
X
e
q
ZL0m
X
`0>rTe10lf0jxwbajm(*>w9f
X
ji` p@ft] mxsk`
q
] m(* 1"fb0leh``
X q
f@]bZL0w4*)Z'e>w9f
X
p:`=0lewbcTZ:]9`iT m:, .0fb0w HTf
X
e)Z:]9`*v7
i
@?ﬃ?
g7
i
BA!A
,
8
Ba`
q
] m(*
2
]-,wZ
X

]9` j0` S60h` *
eh`C0.rTe\Z
X
e 1"f
X
c e>w9f
X
ji`]bZ
q
`=0>sw9ehe>w pIw9e>rA0h`d]bZ'ew p:`6jUm sw^] w9` m *Rr=Tbm.Z'e>w9f
X
P
8
Q ,
2
m
X
` p'ZL0wbZ'e>w9f
X
ji`
]bZc f
X
*he)Z
X
el` jxw rd]9`c eX0w4Tbmi` ZaL`_cgel`Z(m(*1*>w#n w9`
X
]bZj H
X
Z(suw4Tbmi`lT mi`]bZep'ZL0wbZBew9f
X
Z
X

mi]bZ(w`0h` jxm
!f
P
 
P
  
 
 
 
#
	[$(ﬃﬀ

 ﬂ	ﬃ #D&ﬀ&#]$(


c fP`COAc w9`
X
e}ji`c0>rTeX0hf0jxwbajm(*>w9f
X
p@ft] mxsw4T mi`
8
-30
-25
-20
-15
-10
-5
 0  10  20  30  40  50  60  70  80
R
ay
le
ig
h 
Ba
ck
sc
at
te
rin
g 
(dB
)
Incident Angle (deg)
Volume Scattering
HH, eps = 3
VV, eps = 3
HH, eps = 9
VV, eps = 9
HH, eps = 15
VV, eps = 15
	

P
8

J

* 
)
572% ﬃ

5
#$ )7  %  ﬀ 6&ﬂﬁ
57 % ﬂ ﬀ
2
%ﬁ=&%(3ﬂT

5
)&2$ﬀ- 
#v6&T
!&1
5&2
ﬃ8 ;
	 : /.ﬀ(+?.< %e 3.OJ)KMﬁ: /.ﬀG+ﬀ
7
Z6jUr
q
`
X
j.Z
X
c `kji`A7
i

99
6A]bZ
q
0hf>1"f
X
ji` m+0qf
q
e>w4Tbmi``=*he0h`
q
0vrU*l`
X
evrd``
X
=:w

m+0l`
P
8

P
8
cp`=*)0vr
*>mI]9e\ZBe5*uskf
X
e10l`
X
e
2
]9f

w4T mi` su`
X
e
2
Tbmi`
]9`cgf `=O6c w9`
X
erji`V0>rTe10lf0jxwbajm(*>w9f
X
p@f@] mxsw4Tbmi`Z7m

su`
X
el`
ZYp@`_c]bZ
q
0hf>1"f
X
ji` m+0yf
q
ew4T mi`
8.WYX
`Ra `Te
2
]bZ
q
0lf>1"f
X
ji` m+0}f
q
e>w4Tbmi`Z(m

sk`
X
e\Z
X
e
2
]-,f
X
ji`.w
X
c w^ji`
X
el`
w
X
el`=0)Z

w9e}ZYp@`_c m
X
`Tbm.Z
X
ew9evr{ji`{jxwbajm(*l`Ym<05*
q
] m(*"w s
q
fb0he)Z
X
eh`
2
ficTcdZL*w9f
XIX
Z
X
em
X
1"fb0leh`a0>rTeX0hf0jxwF1 
1<m(*>w9f
X
j0`3p@f@] mxsu`
8
c`
q
`
X
jIZ
X
e
2
w^]L`S;Uw4*lel`m
X
`s] w sw9el`
q
.H<*>w4Tbmi`j.Z
X
*]9`scTZ*i0>rT`d] c fb010l`=*
q
f
X
j.Z
X
e
eH
q
w4Tbmi` su`
X
e<6]bZ
q
0hf 1"f
X
ji` m+0aji`
q
r
X
rdeX0\Z'e>w9f
X

9
ji`r]-,f
X
ji`^0)Z:j.ZL0
2
Tbmxw jUrTel`=0>sw
X
`]bZ
q
0hf 1"f
X

ji` m+0rZ(mA>ji`d] 6
j0`]bZTbm0`_]^]9`]bZ Tbm.Z
X
ew9evrAj:, r
X
`C0

w9`Ajxw4*
q
f
X
w nI]9`6`U*leeX0hf
q
1GZ(w n.]9`
q
fGm+0
q
`C0su`TeheX0h`
m
X
`?0vrdeX0hf0jUwbaﬀm(*>w9f
X
j0`kp:ft] mxsu``COAcTZ@c `
8
@
].Z
qxq
ZR0\ZBzbeoj0f
X
c m
X
`RaL`deYj0`*)Z'em<0\Z'e>w9f
X
jxmcgf `=O6c w9`
X
e
7
i

99
q
fGm+0m
Xq
ZL0\Z(sftdeX0h`
ﬃ8 ;
	rc fb010l`=*
q
f
X
j.Z
X
e 6{]bZ
q
0hf 1"f
X
ji` m+0pji`
q
r
X
rTe10)Z'ew9f
X
j.Z
X
*p]9`ksw^] w9` m
c f
X
*>w^jUrC0>r
8
= w
X
Z:]9` su`
X
e
2
q
ZL0qZ
X
Z:]9f

w9`ZYp@`_c{]-, `RaL`deyfon3*l`C0>por
q
fom+0q]-,7Z'] nrdjif
2
]-,7Z7m

su`
X
e)Z'ew9f
X
ji`
]bZ p'Z:]9` m+0ji`]bZ
q
0hf>1"f
X
ji` m+0f
q
ew4Tbm0`
X
,7ZaL`_c eh`
q
Z*]bZ p'ZL0>wbZ'ew9f
X
Z
X

mI]bZ7w`0h`Aji` 7
i

99
q
fGm<0k]9`=*
suf0j0`U*vcgf
q
ft]bZ(w`0l`U* 2 2 `TecM)M
2
s6Z7w4*
q
0hf0jxmUw9eHm
X
`AjAH
X
Z(sw4T mi`6ji`Ax:jTS 6

1
i
j:, w
X
c w^ji`
X
c `u`
X
q
ft]bZR0w4*)Z'ew9f
X
MM `deuskfGw
X
*rji` TjTS `
X q
ft]bZL0w4*)Z'e>w9f
X
2)2
q
fGm<0u]9`U* p'Z:]9` m+01*q0h`
q
fb0le>rT`=*N*>m+0u]bZ
=:w

m+0l`
P
8

P
8
  e<	
 (	G 	/	
G)$  	ﬀlﬀﬂﬁﬃ)	 +	ﬀ 
!(
`
m#"10%$`p'&C05*)(&=* "10,+Gw4*)&S;-&`s
q/.
&=*
q
0>r10 r2(&234"5*
2
3+Gm(*5$Yp6+73(*Hs8+737"10>r
.
, w s
q
+b0,"%$63/09&:(&=*
q
$ 
0%$7sut;"10<&=*=(&
q
&C0>sw>"<">w pIw>">r
2
(:,?$
.
nr2(+@&;")(&
q
0,+>1A+73 (-&Ym<0)+
q
">w4Tbm&_*>m+0
.
&=*
q
&=0,"<&=*)+0;0;$*>w>+73 3Ur;&=*
q
$L0
.
&=*
q
.Ur23+osut23&=* (&(xwbajm(*>w>+73#(& p'+
.
mUs8&B(/$63(*Hm 3 sw
.
w>&`mﬂwC3+.+Gs8+

t13-&
8
BD$63(*
.
&0;$*)(&
  
 
 
 

	[$(ﬃ'

 ﬂ	ﬃ!#D&&]$(


Rf c
 =
P
-25
-20
-15
-10
-5
 0
 0  10  20  30  40  50  60  70  80
R
ay
le
ig
h 
Ba
ck
sc
at
te
rin
g 
(dB
)
Incident Angle (deg)
Volume Scattering
HH, optd = 0.1
VV, optd = 0.1
HH, optd = 0.4
VV, optd = 0.4
HH, optd = 1.5
VV, optd = 1.5
	

P
8

P

* 
)
57ﬃ8%  

5
#$ )7ﬃ'%   ﬀ 6&ﬂﬁ
57WV%  &"
#v6&T
8!&1
5&2$ﬀ
- T
!"
#
5$$"
%ﬂ'&%(*) X
B
: +ﬀ.-  ? /.ﬀ ?.< %e 3.OJLK Mﬁ:3/.ﬀG+ﬀ
3 $L05*
2
.
$
q
0vr=*<&23/09&c*m
qxq
+B*vr;&)(:, m 3&.w s
q
+b0<" $634"<&aTbm/$ 34"w>"vr=(:, rﬃ &109"%$* ( $63(*
.
&=*
q
0,&`sw>&C05*sut;"10<&=*
*,+Gm(*
.
$_*>m+021 $60ﬀ& w s
q/.
w4Tbm&
.
$:(Ur!E/3xw>"w>+'3
q
0vr $
.
$7n
.
&*(&=*D09+ &CO0 w>&234"5* (&5(Uwbaﬀm(*>w>+73@(& p'+
.
mxs &

>
&;" (:, &S;-"wC3 0ﬀ">w>+73

(&
.
$80ﬀ+om/0/.&*>m
q
&C0IE 0 w>&
.C.
& (&
q
+Gm+*5*>w tC0<&
8
 Q	
    / 

>


7
, &=*<">w s:$ ">w>+73 (&=* 0ﬀ+4&=O:0 w>&234"1* (&*(xwbajm(*>w>+73 (& p'+
.
mUs8&

> &2"(:, &C; "wC3/09"w>+'3

0<&
q
+B*,&)3+73
*,&`m
.
&`s8&234")*>m+0
.
&=*kr2">m (&=*0<&
.
$ ">w p'&=*D6
.
$ﬀ10vr=Tbm&23/09&5(&5(xw4*,"X0w n m">w>+73@(&=*0<+0/.&=* +on3*,&C0>por;&=6
.
$
*>m+021 $60ﬀ&)(&=3 $L01* *0.1
8
*,&109"w>+73
P
8

8

,#s:$7w4*"r

$
.
&Ys &137"?*m<0
.
&=*ﬃ$63 $
.
H<*,&=*ksuwC3UrC0%$
.
+

w4Tbm&=* (xm *,+
.
&;" (&=*i0<+0/.&=* (-&
.
$
q/.
$63Ut;",&f*0.1
8
*,&10ﬀ">w>+73
P
8 8
,
8
`
m/0 m 3& (-+73 3Ur;& 6 0ﬀ&  +Gm+0 3&0<&23(*,&`w

3/$637"]*>m+0
.
$B(xw4*,"10>w n m">w>+73
2
.
$8"%$(w
.C.
&=&;"
.
$ 1A+b0s8&*(&=*)rﬃ &109"%$*(/$63(*
.
$_*>mUn3*>m+0I1 $'09&
2
3+om(*$Yp'+73+*0ﬀ+'3(*>wC(UrC0>r
2
&23
q
0<&`sw tC0<&B$
qxq
0<+U;Uw s:$ ">w>+73
2
m 3&8(xw4*,"10>w n m"w>+'3 (&=*a0,+0/.&=*=(/$ 3(*
.
&A*,+Gm(* *,+
.
(Ir=0>w por;&8(&
.
, &S; 
q
0,&U*1*>w>+73 p'+
.
mUsw4Tbm& (&
.
$ 0<&
.
$ ">w>+73
P
8
P
*5wC37">r

0%$ "w>+73l*>m+0
.
, r
q
$(w4*1*,&`m+02	I,
8
D
.
m(*)*>w s
q/.
&`s8&234"
2
.
&
"<&C0>s8&

q
&`m"i>;"10<&0,&`s
q/.
$'0 r
q
$R0
.
$&10%$'09"w>+'3p'+
.
mxsw4Tbm&
K
(-&U* (Uwbaﬀm(*,&`m+01* (&ﬃ",+Gm"<&ﬃ" $(w
.C.
&ﬃ(/$ 3(*
.
$ 09+Gm/0/.&=(&
q
+Gm(*1*>w tC0<&
8
c +73 0ﬀ&C0<3/$634"
.
$

r;+Gsur;"10>w>&D(&=*0<+-0P.-&U*
2
.
&
q
0<+on
.
tYs &c*,&C0%$q*w s
q/.
wFExr=$(m
0;$*(-&*(xwbajm(*,&Ym<05*?*
q
.UrC0w4Tbm-&U* (&0 $ H'+73=> ( $63(*
.
$fs8&=*>m+0<& +65
.
&)0ﬀ+4&=O:0 w>&234" (&c0>r;"X0<+-(xwbajm(*>w>+73
p'+
.
mUsw4Tbm&7
i

99
2
(/$63(*
.
$D"5.Ir2+0w>&(&<; $ H
.
&`w

. *<r=Tbm $ "w>+73
P
8
co,
2
&=*<" 0;$
.
0 m
.
r
q
+Gm+0(&=* (xwbajm(*,&`m+05*
*
q
.UrC0w4T m&=*
8
3 3+'" $634" Xﬁﬀ

X
;
ﬀ
N?LX
; ;
ﬀ
&;" X3>

X
;
>
 ?LX
; ;
>
.
&=* 09+73+*<" $634",&U* (xw r
.
&109"10>w4Tbm&=*60,&=*
q
& 09">w p'&=*
(xm sw
.
w>&`m&23/0;$(w4*1*%$ 34" &;" (&=* (xwbajm(*,&`m+05*
2
.
&U*
q
$L0 $(sut;"10,&=*

>&2"

+737"
q
+Gm+0 &S;
q
0,&U*1*>w>+73 d +ﬂ
2
ﬃ
fgf

$hBD
J

>
F !#4#" 9
;
ﬀ
=
T
%$
>'&
&
&
NPO
M
N)(
NPO
S
_
N)(
&
&
&
_
iF 
>M
	*
*
P
8
fG,
ﬃfgQ
 
P  
 
 
 

	
$(ﬃ
	


ﬃ
	
&ﬀ&#]$
	

+65
"
0<&
q
0vrU*,&234",& m 3 ",&C0s8& (&5(&23(*>w>"vrm0<&
.
w r76
.
$ﬀ10 $'09"w>+73 p6+
.
mxsw4Tbm-&
K
(&=*(xwbajm(*,&Ym<05*ﬃ&;"D$(m
p'+
.
mUs8&=(&
.
$N*
q
.UtC0<&)(xwbajm(* $634"<&
q
$L0
.
, r=Tbm/$ ">w>+73D
"ﬂF K

9(4

!
>
 
=
*
P 8
ﬃ
1 ,
7
& "<&C0>s8&
 *
(/$63(*
.
&V*IH<*,">t`s8& (Y, r=Tbm/$ "w>+73(*
P 8
f "10 $6(xmxw>"
.
&09+ &CO0 w>&234" (Y, $7n(*<+0
q
">w>+73 (Ur!E/3Uw
09+Gss8&
.
$ *<+oss8&(-&U*B09+ &CO0 w>&234"5* (Y, $7n(*<+0
q
">w>+73 (&=*8(xwbajm(*,&Ym<05*
 *
> &2"8(xm sw
.
w>&`m
 *
ﬀ)",&
.C.
&
Tbm&6D
 *)F  *
ﬀM
 *
>
F & 
; ;
ﬀ
9$ ^ K=
M
K 
;
ﬀ
X
; ;
>
X
;
ﬀ
&
&
&
&
gXﬁﬀ
X3>M
&
X ﬀ
&
&
&
&
_
*
P 8
ﬃ ﬃ
,
$Yp'&10

ﬀ
.
&=3+Gs n(0,&)(:, +73 (-& 09+Gs
q/.
&S;-& (/$63(*
.
$809+Gm/0/.&=(xwbaﬀm+*%$ 34"<&6D

ﬀ
F

X ﬀ
F
;
ﬀ
^
?

; ;
ﬀ
*
P 8
ﬃ

,
7
&=* $63/$
.
H*<&=*m*
q
&109"10<+b*%09+
q
w4Tbm&=*^0vr $
.
w4*>r;&=*5$`p'&10
.
, wC3(*,"10mUs8&234"53 wC3xw ﬂ

F *>m+0 (&=*710%$

s &137"5*
(& 0,+0/.&=*)$ H7$634"a0>r por
.
rum 3-&09+Gs
q
+B*>w>">w>+73ﬁswC3Ir=0 $
.
+

w4T m&
q
0,+0/.&B(&:0ﬀ&
.C.
& +on(*<&C0vpor;&
q
+Gm<0
.
&=*
n $* $
.
",&=*ﬃ(&5B hw n +Gm">w d ﬂ / [ ﬀ 
 %eﬀ
2"
1o1

h
2
3+om(*0<&;"w>&23 (+0,+73(*)m 3-&
q
&C0suw>"<"w pbw>">r 09+Gs
q .
&C; &
(&=* (xwbaﬀm+*<&`m+01* 09+b010,&=*
q
+73 (/$637" 6509&
.C.
&s8&=*>m+0>r;&
q
+Gm+0
.
$Hn $63 (-&ODW*>m+0
.
$
q
$*,"w
.C.
&(&n $* $
.
",&D(&
B hw n +Gm">w 0<&
q
+b0,">r;&=&23 ﬂ $7n
.
&1$(m
P
8
<2
*,+Gw>" X>
I
8
ﬃ
f7 ? 1
8
ﬃ
cQ
8
 
L, 
   # 
  Q 
	ﬀﬂﬁﬃ  
     	 
 ! ﬁ     
c +os
q
"<& ",&23bm(&=* 0;$
q
$'0 w>">r=* (-&*(Ir2",&10ﬀ">w>+73 (-&
.
,w.bmxswC(xw>"vr=(-&U*?*,+
.
*
q
$R0
.
&U* ",&10P.3xw4Tbm&=*0 $ 
(/$L0
2
3+Gm(* 3+om(*
q
0,+
q
+B*,+73+* w 0 wﬂ(:,?$
qxq/.
w4Tbm-&=0 3+B* s8+-(It
.
&=* &;"80>r=*>m
.
"%$ "5* +on"<&23bm(**>m+0
.
$ (xm 3&=(xm
D H
.
$<6
.
$ﬃ(Ur!E/3Uw>"w>+735(Y, m 3@F
`
; n $63 (&RD#"

%$
3'&
H(
q
+Gm+0
.
$D0;$L0,"<+

0 $
q
.xw>& (&
.
$*>mUn3*>m+0I1 $'09& (&
3 $L05* &2"
q
$L0,"w 0 m
.
w tC0<&`s8&234"
q
+Gm+0
.
$(Ir2",&10ﬀ">w>+73 (Y, &1$(m
.
w4T mxwC(& (/$63+*
.
&=*
q
0<&`sw>&C05*)sft2"X0<&=*
8
l +om(*
$Yp'+'3(*3+6"%$(ss &137"D0/.&C0%0/.Ur=6 r p $
.
m&C0
.
&
q
+6"<&234"w>&
.
(-&
.
$:(xwbarC0<&23/09&5(-&
q
./$*,& 0ﬀ+
q
+
.
$(w`0,&
q
+Gm+0
.
$(Ur;"<&109"w>+73 &;"
.
&N*>mxw pIw (&
.
, . mxswC(xw>"vr 6
.
, r10/.&
.C.
&q* $(w4*,+73 3xw tC0,& ( $63(*
.
&
q
0,+0/.&N*<+om(* *<+
.
(&
.
$
q/.
$63It2",&
867
, &U*,">w s:$ "w>+'3 (&=*
q
&C021A+b0>s:$63/09&=*(-&
q
r23Ur;"10 $ "w>+73N0 $6(/$L0ﬀ0<&
q
+B*,&*>m+0'm 3&

r;+Gsur;"10>w>& 6

09+Gm/0/.&=* (xm
q
0<+on
.
tYs &(&(Uwbaﬀm(*>w>+73
2
",&
.C.
&Tbm&(Ur!E/3Uw>&'= w

m+0<&
P
8
ﬃ

8
ci./$Tbm-& 09+Gm/0/.& &=*<" (Ur10@0w>",&
q
$L0m*,&=*
q
$L0 $(sut;"10,&U*)(&p0m

+B*>w>">r6D
.
$"X0%$63+*21A+0sur;&:(&B= +Gm+0>w>&C0 (&
.
$,1A+73/09">w>+73#(:,?$(m"<+-0ﬀ+010>r
.
$ 
"w>+'3(-&
.
$N*>m+0I1 $'09&)"s*>m
qUq
+B*vr;&

$(m(*1*>w>&23 3&=(/$ 3(* 3+'"X0<&)02$L* (
2
.
, r10;$L0<" "H
q
&=(-&U*?./$7m"<&`m+01*7 &;"
.
$
.
+73

m&`m+0(-& 09+b010vr
.
$ "w>+73,+
87
$:0ﬀ+om/0/.& (&
q
+Gm(*1*>w tC0<&*&=*,")r

$
.
&Ys &137"0;$L0 $'09">rC0w4*vr;&
q
$R0)*,&=*
q
$ 
0%$7sut;"10<&=* +
q
"w4T m&=*D
.
,?$
.
nr2(+-".J
 
>
 (
(&;"
.
& 0ﬀ+4&=O:0 w>&234" (:, &S;-"wC3/09">w>+73."

(
8
c +73A1A+b0sur`s8&234"
$(m<; s8&=*>m+0,&U*m0>r1$
.
w4*vr;&=* &23
.
$7n +b0 $ "<+Gw`0,&
2
.
$
q
&C0sw>","w pIw>"vr 0,&;"<&23bm&
q
+om+0
.
$ 09+Gm/0/.&V*>m
q
r=0>w>&`m+0<&
09+b010,&=*
q
+73 (0609&
.C.
&B0;$
.
0 m
.
r;&5&13 *,&109"w>+73
P
8 8

q
+Gm<0.m 3ﬂsw
.
w>&`m 09+Gs
q
+B*vrus:$  +b0>w>"%$(w`0,&Ys &137"(&
s:$ "vrC0w $(m<;Hn $* $
.
">w4Tbm&=*sur
.
$63

r=*$Yp'&10 (&
q
&;">w>"<&=*ﬀT m/$634">w>">r=*(Y, + ; H-(&=*(&1A&C0/"

+4&2"1.xw>"<&
2
.Ur`s:$ 
"w>",&( &;"(-&"s:$ ">rC0>w $(m<; sur;"vr2+0w>"w4T m&=*
2
*<+ow>"UX
#
J 8
Q10 ﬁ?
$ 8
ﬃ

ﬃ
8+7
$
q
&C0sw>","w pIw>"vr (xmN*>mUn3*,"10 $ "mxs
n $* $
.
">w4Tbm&)&=*<"ﬃ(UrC0w p(r2& (-&U*)s8&=*>m+0<&=* &Raﬂ&109"mIr2&=**>m+0
.
$
q
$*,"w
.C.
&*(Um n $* $
.
",& (&=B hw n +Gm"wbD"X32


8
ﬃ
fﬀ ?
$ 8
ﬃ
0Q
8
D +Gm+0
.
&=* $
qxq/.
w 0;$ ">w>+73(*(&8(Ur;"<&109"w>+'3 (:, r p'&234"m-&
.C.
&=*0>r=*>m+0

&23/09&U*D(:, &1$(m061 $(w n
.
&
q
0,+>1A+73 (&`m+0
2
.
$+p $L0w $ ">w>+73 (xm "%$(m; (:,w.bmxswC(xw>"vr8(/$63(*
.
$ 09+Gm/0/.&fn $* $
.
"w4T m&A*,+Gm+*I(,$60ﬀ&234",&A*,&=0 $
"10 $6(xmxw>",&=&23 ",&=0>s8&=(&.p $L0>w $ "w>+'3 (&*%$
q
&C0>sw>"<">w pIw>">r
8
c +Gs
q
"<& ",&13 m5(-&U*
r;"m (&=*:s8&23Ur;&U* *>m+0
.
$ 10>r=Tbm&23/09& (& (xw4*,"10>w n m"w>+'3*(&=* 0<+-0P.-&U*n0,&
.
$ "w p'&`s8&234"'6
.
&`m+0" $(w
.C.
&4"0.1
8
*,& 09">w>+73
P
8

8

(
2
.
$a*>m+0I1 $'09&ﬃ(-&<3 $R05*
q
&`m"G>;"10<&ﬃ09+73(*>wC(UrC0vr2&
2
&23
q
0<&`sw tC0,&ﬃ$
qxq
0<+ ;Uw
s:$ ">w>+73
2
09+Gss8&p0<&
.
$ ">w p'&`s8&234"
.
w4*1*,&
q
+Gm+0 (-&U*
.
+73

m&`m+05*5(Y, +73(&09+b0X0<&=*
q
+73 ( $634"56
.
$ n $63(&
D5"E

0
$
0 s6(
8
F4+Gm(* 09&U* 09+73 (xw>">w>+73(*(&q0m

+B*>w>">r
2
.
&=*
q
&=0I1A+b0sB$63/09&=*D(Y, m 3QF
`
; 6

%$
3.& H
  
 
 
 
	


	



	

	
	
ﬃ
fgf
 =
P

+<0
.
, &C;

.
+b0%$ ">+73(-&53 $L05*

&'&234">;"10,&*&U*,";&U* $8+ H'&23 (8+-(
.
&*(&5(baﬀ(*>+73 @

3
(10@0>" &13 *<&109">+'3
P 8

8
ﬃ
8
c &

&13(/$634"
2
0ﬀ+'34"10 $`0<&8&234"=$ﬁ#0;$*=(ﬂQD H
.
$ +65
.
$09+/0/.&8(&_* $ﬁﬃ
.
&
(& *+0I1 $'09&

&"q>;"10,& 09+73+*C(=0 ;&p0<&
.
$ "!'&8&234".+8+"#23&
2

.
09+73$>&234" (&1 $`0<&
.
, .H

+'"5.U*,&
(&

.23+%13-&U* (&*(ﬂba&(*>+73'6+
.
ﬂ(4T)-&*((*<6
.
$

0=*,&13 0ﬀ&)(:, .2" C0<+#"#23>" U*(/$ 3(*
.
$B09+/0/.&
(&

++*5*!C0<&:$L0,">&23 3&
8
c +73+*C(=0 $634")$
.
+05*
.
$ *,+
.
">+'3 $

0<&(>&C0 +0 (+0,&B(&
.
$ "5.;+b0>&8(ﬂ
"10 $63(*I1A&C0<"0 $6(ﬂ $ "F1
2
.
$

ﬂ4*1* $63/09& "<+6"%$
.
&q0 ;"10<+ (ﬂbaﬀ+*;&A7&*
9E9

&"a>;"10,&%10@0>",&B09+( &
.
$ *,+( &
09+B.C0<&234",&=(&

"<&C08&=*d + ﬂ
2
ﬃ
fgf

$hBD
7
*
9E9)+
",GF
7
*
H

99$+
"#,.-
7
*


9E9)+
",.-
7
*
H
2
99$+
",.-
7
*
H

99)+
",
"
Pﬂ/
ﬃ

(
+65 70*
H

9E9 +
",
&=*,"
.
& 09+ &CO01>&234"ﬃ(&q0 2"X0<+-(baﬀ(*>+73@(&q*+02 $'09&5(&
.
$09+/0/.&q*

&C02E 01>&
.C.
& (+733

$L0
.
,3=T)/$ ">+73

/

ﬃ
&;"_7&*
H
2
99 +
"#,
0,&

0=*,&234"<&
.
& 09+ &CO01>&234" (& 0 ;"10<+ (ﬂbaﬀ+*>+'3 3-+7309+B.C0<&234",&
(ﬂ *ﬃ3*,"10%$ "ﬂ4ﬃ $L*%$
.
"4T)&

+# $634"q>2"X0<& $
ﬂ
0<+-0P.2&

$L0
.
,5=T)/$ ">+73

/
J
/
c &=* (-&6; 09+ &CO7
01>&234"5* 09+

0,&133&234"83 "<&C0 &(&(ﬂba&(*>+73

$R0^0 =Q&C;>+73 *

.
&B&;"83 "<&C0 &(&(ﬂba&(*>+73

$L0i0 CQ &S;>+7398
.
"

.
&d +ﬂ 
 %eﬀ
2
ﬃ
fgf

$h
/ 7
&D0ﬀ+4&=O:0:>&234"i7 *


99 +
",
&=*<"
.
&ﬃ",&C08&(&(ﬂba&(*>+73
(&8'+
.
8& "X0%$6(ﬂ4*%$ 34"
.
, &Ra &;"(&
.
$

0=*,&13 0ﬀ&5(:,w.;"C0,+#"#23>"=* (/$63(*
.
$09+/0/.& (&

+#(*1*!C0,&
/
c &8"<&C08&8&U*,")(+733

$L0
.
,3UT$/$ ">+'3
P/
0
/
=;C3/$
.
&6 &137"
2
7 *
H

9E9
+
"#,
&=*<"< 3 ",&C08&:(Y,=C34",&C0%$'09">+'3
&234"10,&
.
&=*>C3(.+ +#"#23>"=* (&?'+
.
ﬂ8& $'&10
.
$09+/0/.&8*,++* 7(,$60ﬀ&234",&
2
T$& 3++*$'+73(*; 0: 3:"
.
!"#
/
@
  $A
     B
C   D 
  
F)+0
.
$9ﬃ $*,&B(-&U*E;" (&=*01$
.
4* ;&U*

0 1012(&( &137"a*+0
.
$ (ﬂba0C0<&23/09&8(&

./$*,&:09+

+
.
$`0<&
2
3++* $6'+73+*50/.&C0%0/.GF (!E/3ﬂ`0m*<+'3

+6"<&234">&
.

++0
.
$@(;"<&109">+73 (:,w.)ﬂ(C(>" (/$63(*
.
$

0<+0/.&
*ﬃ3*+0 2 $'09& (&l0:">+'3(*:$L0<">&23 3&=*

0=*,&234"%$637"H3 09+734",&C; "<&'"#;+
.
+"4T)&I2 $66+b0%$ﬁﬃ
.
&JF
.
$

17
3;"10 $ ">+'3 (&=* +73 (&=*a0%$ (/$L0)"KF
.
,=:$L"'&8(-&U*c*>"<&=* (:, $ "<"<&C0X04*1* $ﬁ"'& (&=*c0,+L'&C05*GF

`0>" &;"c*+0<",+"
4
ﬂ
+b0," 3>"H (
/
BD$63(*M 3

0,&(>&C05",&

*
2
3+#(*8$'+73(*82 $ﬁ>"
.
,w.H

+'"1.=*,& (:,5 3& 0 :">+73NF "10=*
2 $!ﬃ
.
&@09+73/09&234"X0%$ ">+73 (& 0,+0/.&=*$ E 3 (-& *U,?$a 0%$63 0P.`0B(&=*B&Raﬂ&;"1*:(&

&=0,"<&=*

$L0B(ﬂbaﬀ+*>+'3 (&
'+
.
8&
/
7
&=*509+ &CO01>&137"5*)(& (ﬂbaﬀ+*>+'3O6+
.
ﬂ(4T)-&

> &;"5(:, &S;-"C3 0ﬀ">+73
P
++0
.
$ 09+/0/.&(&

++*5*!C0<&+737"Q2"  (;"<&C0(C3U*8F

$L0,"`0 (ﬂ *IH<*,"8& (:,3=T)/$ ">+73(*
P/
f

++0M 3

$L0%$ﬁ;"10<&IR
09+b010,&=*

+73 (/$637"8F' 3&H20 $'09">+73S6+
.
ﬂ(4T)-& 0,&

0=*,&234"%$637"

"
(&
.
$09+/0/.&:(&

+(*1*!C0<&
/

3
$6(+

"%$637"T3&%20 =T)&23/09&5(&8(4*<"X0!ﬃU-">+73 (-&U*0<+0/.&=**(
.
$`0,&MF 09&
.C.
&5(ﬂ *>",&5(:, $ "<"<&C0X04*1* $ﬁ"'&
(ﬂ 0<+V'&C0 F

`0>" &;"?* $'0/./$637"T$&
.
&

$L0 $;"10,& (&)(-&13+*>" =(-&U*80<+0/.&=*
"
(ﬂ(C3)-&
.
+b01*1T)&
.
&6<0
"%$ﬁ
.C.
&)$"8&234",&)"09+(8&
.
&<8+737"10<&
.
,3=T)/$ ">+73
Pﬂ/
ﬃ
$
(
2
 3-&Q $
.
&+0 (&MR

$
/
$

09+b010,&U*

+'3 (F
 3V0%$ H6+73W8+ H'&23 (&=*(ﬂba&(*,&6<05* =>
 
01
/
`
E 3 (:, &=*<"8&C0
.
&

+'"<&234">&
.
(-&
.
$

./$*,&0%$6( $L0&13",&C08&)(:,5C3 (ﬂ 0;$ ",&6<0ﬃ(-&
.
$

0=*,&23/09&*(:,w.)7
(C(ﬂ>" 8(/$63(*
.
&_*,+
.
(&9X $L01*
2
.
&U*c*M
.
$ ">+73(*(&
.
$ (ﬂba0=0,&23/09&B(&

./$*,&GY?Z>Z
M
 
2
&234"X0<&
.
&=*
0;$63/$; 09+

+
.
$`0<&=* & & &;" M)M
2
+737"
;" 0  $
.
4*;&=* &23M2A+73/09">+'35(ﬂ " $<; (:,w.)ﬂ(C(ﬂ>"  (&
.
$D09+/0/.&
(&9ﬃ $* $
.
",&p*,++* 7(,$60ﬀ&234",&
2.
++0 "X0<+4*< $
.
&+01* (:,?$63"
.
&(:,5C3/01C(&23/09&."

$
*
2
%$
* &;"

$
* (D&;"

++0
 3&E20=T)-&13 0ﬀ& 0ﬀ&234"X0%$
.
&D(:,3(4*1*>+73IF

 $
X.& H
/
7
&U*

$L0 $;"10,&=* (-&a0"'+B*>" "[ 0;$L0," 7 " H

&D(&=*
./$-"<&+05* 7&;"
.
+'3"&+0(& 0ﬀ+010
.
$ ">+73 +(*,+734" 7


ﬃ
/
J
01 &;" +


ﬃ
$
01

++0
.
$0ﬀ+#/0/.& (&

++*5*!C0<&
2
&;"?7 2


/
J
0: &;" + 2

ﬃ
$
01

++0
.
&a*ﬃ(*<"X0%$ "ﬂ
/
7
&=*]0=*
.
"%$ "5*]*,+734"

0=*,&234"=*
&23 =;!"+0,&
Pﬂ/

0
/
c &=*0 =*
.
"%$ "1*\8+734"X0<&234"T)&
.
$ (ﬂba0C0<&23/09&=(&

./$*,&*$" &137"<&=$6'&10
.
, $ 3"
.
& (:,=C3 0:C(-&13 0ﬀ&
/
7
&
09+734",&C; "<&8"#;+
.
+#"4T$&509+73(*C(C0M 01

&C08&;","%$634"D(& 3:"
.
!"'&C0
.
$ 09+737"10!ﬃﬂ">+73J'+
.
ﬂ(4T$& &;"
.
$
(ﬂba&(*>+73 (&A*+02 $'09&809+734"10!ﬃU/$637"

&6 $ (

./$* $ﬁ"'& (&
.
, +73(&C3 0:C(-&137"<& " 012
/
*,& 09">+73(*

/

/ P
$ $
 
P  
   

	


	
	#

	ﬀ?

	>	

P/

0

* 
)
57  %  T
ﬀﬂ! &   Vﬂ!&% 4
Y?Z;Z
M

ﬀ
	&ﬂﬁ
57S %  
%ﬀ0T

ﬀ    )  !ﬀ
5
!
5    % 
5&2 &
0*
 ﬂ7   
 &"
! ﬀ2
2
  ﬂ2
%*)6
% ﬂ3%b  
ﬂ&2 	 
!L &%(	   &%(*ﬂﬂ!ﬀ2
5
 
57 
#$ﬂ !< R : /.ﬀ$/=?.ﬀ ' ! )
	 .ﬂ!!ﬂ
T
! &ﬀ2


!&"&2ﬀﬀ2
#ﬂ  	! )"
%!	 ﬂ 
#
%T
)
)   ﬂ8!
#T
 /6&"4
)"
 
 & &
ﬀ
5"
LﬀA
# ' %(T
!
 ﬂ $ﬂ&7ﬀﬂ!2
 
%ﬂ )7T
![9
",:
: ? / *ﬀ ﬀ  &%(Tﬁ=<
"*:
:3+/ *ﬀ ﬀ 
3 ﬂﬂ 

"*:
: -1/ *ﬀ ﬀ
4
ﬃ

-)-O%4%b   ﬀ"!" !0 
 %eﬀ <(? / /gRﬀ
&;"

/

/

(
2
.
&)09+

+b0<",&8&234" +#ﬃ3*,&C0#

+#+0
.
$

. $*,&

&"?>;"10,&PC34"<&C0

0;" (ﬂ

+C37"(&T&=(&
.
$ 0ﬀ+#

+B* $634",&5(&N0CQ &S;>+73M
.
"

.
&
/

3 &Ra &2"
2
09+( & 3-+(*
.
,?$6'+73(* SF
.
$p*,&10ﬀ">+73

/

/
J
2
.
&=*

.23+23&=*(&(ﬂba&(*>+73

$L0 0CQ &S;>+73%M
.
"

.
& $"#8&234"%$637"$'&10
.
, $ 3"
.
& (:,5C3/01C(&23/09&
2

.
*
09+734"X0!ﬃU&234"\F8(

+
.
$L04*,&C0

.
(* &=O:02$60ﬀ&8&234"
.
, +73 (&PC3 0:C(-&137"<&
/$#
$63(*
.
&)02$L*

0=*,&234"
2
.
$ (ba&17
0<&23/09& (&

./$*,&T8+&%'&23 3&&=*," (&
.
, +0 (+0,& (&('
P
*

+#+0 3&PC3/01C(&23/09&D(&*)
$
* 09+734"X0<&a*,&
.
&8&234"
ﬃ
$
*

++0 3 $ 3"
.
&ﬃ(:,5C3/01C(&23/09&ﬃ(&
'
$
*
/
& 3p*ﬃ3*,"10 $ " (& ﬃ $* $
.
",&.$ﬂ(C(&ﬃ(&:0%$ﬁ>" (-+73/0>2"X0<&

.
(* $4* 8&234" (;"<&109"%$ﬁﬃ
.
&EFm./$",&EC3/01C(&23/09&
/
7
$>=;!"+0,&
Pﬂ/
' 0< +734"10,& :"4$
.
&8&234"iT)-&
.
+b05*1T)-&
.
&"%$; (:,w.)ﬂC(ﬂ>"(&
.
$509+/0/.&D(& ﬃ $* $
.
"<&D09+73 (ﬂﬂ>" FM3&

&C0>"<"!)>" "7X32 (

0,+0/.& (&=09&
.C.
&
(&
.
$509+/0/.& (&

+(*1*!C0<&"7X

(
2
.
$5(ﬂba0C0<&23/09& (&

./$*,&8YZ>Z
M
 
",&13(I'&C05*  3&T $
.
&+0 3)
.C.
&
/
c & 0ﬀ+#

+b0,"<&8&234" $
ﬂ
+b0,"<&
.
$ 0ﬀ+'3$+(0B$ ">+73 T)-&
.
& (

./$* $ﬁ"'&&=*,"

0C3/01

$
.
&6 &137"*(-, $<;
0CQ &S;>+'3(*T8
.
"

.
&=**<&

0<+-(ﬂ4*%$ 34"=$ 3ﬂ!'&1$ (&
.
,5C34"<&C0 2 $'09&N.$ﬂ(C(& (&A*ﬃ3*+0 2 $'09&8(/$ 3(*
.
$
8&=*+0<&ﬃ+65
.
&

0,+.+
.
(:,w.)ﬂ(C(ﬂ>" (ﬂ *ﬃ3*,"10%$ "ﬂ ﬃ $* $
.
"4T)&

&"i>;"10<&  09+( &  3

0,+.+
.
(&
0"'+B*>"
/

3B&Ra &;"
2
.
+b05*1T)&
.
&=* 09+73(*," $634"<&=*(ﬂ!
.
& 09"X04T)&=*(&=* 09+/0/.&=* $6(,$'09&234"<&=*ﬀ*<+'34"

0<+0/.&=*
"7X32

X

(
2
.
&

0<+#ﬃ
.
8&p*,& 02(ﬂﬂ>"MF 3&p0;"10,+-(ﬂba&(*>+73 F 3& 09+ 0P.-&
2
+65 *,&
. .
& *!"73/$
.
(&
*+02 $60ﬀ&D09+737"10!ﬃﬂ&
/
D$L0 $ﬁ
.C.
&6<05*
2
.
&=*i0=*
.
" $ "5* C3 (ﬂ4T)-&137"]T)-&
.
$)(ﬂba0=0,&23/09&(&

. $*,& 09+

+
.
$ﬁ`0<&

+<010%$ﬁ>"B09+73(*,">"&C0% 3 +"
.
2 $66+b0%$ﬁﬃ
.
&WF
.
$ (;"<&109">+73 (:, &1$
.
4T)C(&

++08(&=* " $<; (:,w.)7
(C(ﬂ>" :(

$*1* $634"/'
$
"
2
09&pT)ﬂ&=*," 09+73/09&: $ﬁﬃ
.
&9F
.
,510/.&
.C.
& * $4*,+73 3!=0,&
/
c &

&13(/$634"
2
09+

"<&
"<&23)5(&
.
$  $L0 $ ">+73*(&=*

$L0 $;"10,&=*0
.
B$ "4T)-&U*"

0<&=*1*>+'35(&10(2 2
2
"<&

C0%$ "+0,& (-&*+02 $'09&(
    
 
	


	
	#

	

	
	 '
$
ﬃ 
'ﬁ)
*+05(-&U*QC34"<&C0 6$
.C.
&U*=(&",&6

*

.
+*509++0,"5* 
	( 
 
2
'
$%$
ﬃ
2

.
09+73$)>&137"*(& 09+73(*C(C0<&C0

.
(*G0%$ﬁ4*<+'3 3/$ﬁﬃ
.
&8&234"  3&  $L0 $ ">+'3B(:"%$ﬁ<;B(:,w.)ﬂ(C(ﬂ>"  3:, &S; 0 2(/$637"

$*
J "
(/$63(*
.
$

0<+0/.&
*ﬃ3*+0 2 $'09&
/ 7
$ =;!"<0<&
/
'I8+737"10<&
.
$9 $L0 $ ">+73 (&9Y?Z;Z


++0P3 "%$; (:,w.)ﬂ(C(>" (&
.
$809+/0/.&<C32[=0>&+0<&=09+

04* (/$63(*
.
,5C34"<&C0 $
.C.
&
$ "
7
J "

"H2+4+ (&
.
$ =;!"+0,&
/
' 0 (
/


/
'

* 	

 Y?Z;Z

&ﬀﬁﬂ	ﬃﬁ 
ﬁ6) ﬂ ﬁ "
%!" #$ﬁ%# ﬃ$ 	ﬁ
	&=
ﬁﬂ	'#$ &(	& 
  )ﬃﬂ $2
%
	! *(

/++-, +  &ﬀﬁﬂ	 
	.   (
ﬁﬂ	/ ﬂ $0#ﬀ0#!1+
"*:!243
/
*
 ﬀ5(
ﬁ 76
"*:82
+/
*
 ﬀ
	9ﬁ ﬂﬂ>

",: 2
-1/ *  ﬀ 0*	ﬂ$<;==>/ ?@ ﬂﬁﬂ	 AB
3(C
B
D
&=*0=*
.
$ "5*E8+737"10<&234"T):,5 3& $L0 $ ">+73 (&AT)&
.
T)&=*

+#+0%09&234"5* ( $63(*
.
&5"%$ﬁ<; (:,w.)ﬂC(ﬂ>"
(&
.
$ 09+/0/.&8(&%ﬃ $* $
.
",&8(&A*ﬃ3*+02 $60ﬀ&

++0X0%$>">;"10,&8(;"<&109"%$ﬁﬃ
.
&8$6'&10
.
$

./$*,&N0%$6(/$R0

++0
(&=*E $
.
&+05* 
.
&:#;&=*D(:,5C3/01C(&23/09&
/

3 &FEﬂ&;"
2
F )
$
* (Y,=C3/01C(&23/09&
2
YZ>ZG
 

0 =*<&234",&3&8($%-3/$V7
(4T)-&8(&
ﬃ
0
*
2
09+737"10<&
J
*

+#+0< 3 $63"
.
&8(Y,=C3/01C(&23/09& (& '
$
*
/
7
& *ﬂ! (&
.
$9 $L0 $ ">+73 (&
.
$
(ﬂHE0C0<&23/09& (&

./$*,&B09+

+
.
$`0<&

++0X0%$>"=$ﬁC3(* 0ﬀ+'3(*,">"-&=0E 3-&;"5.+-(-&C34" C0<&=*1*%$ 34"<&

++0
.
$
0;$L0<",+#"b0 $

.ﬂ>&ﬃ(-&
.
,w.)ﬂ(C(ﬂ>" (-&
.
$

0<+0/.&)*ﬃ3*+02 $'09&(&TX $L05* &;" (&)*,&U*  $L0 $ ">+73(*F
.
,310P.-&
.C.
&
* $4*,+73 3ﬂ!C0,&
/
7
$ (ﬂHE&C0,&13 0ﬀ& (&

. $*,& 09+

+
.
$`0,&I;"%$634"B0;$
.
01
.
;&'F

$L0,"`08(&=*:09+ &CO01>&234"5* (-&l0;"10,+-(ﬂHE&7
*>+73 "Z*<&109">+'3 )
/

/
J
(
2
.
$>=>!"#+0<&I
/
'J

0=*,&234"<&
.
&=* 09+ &CO01>&234"5* (&)0;"10,+-(ﬂHE&(*>+73 7&*
H
2
9E9
+
",
(&
.
$
09+/0/.&=(&c*ﬃ3*+02 $60ﬀ&

++0
.
&=*?;"%$ "1* (&

+
.
$L04* $ ">+73-& & &;"M)M
2
F )
$
*(Y,=C3/01C(&23/09&
/ﬂK
+/3 (&
(;"<&C0(C3&C0
.
&=*0;$

$'01>"=* (-&5(;"<&109">+'3@(&q*,"10/09"+0,&=*.)ﬂ(C(&=* &23 *ﬃ3*+02 $60ﬀ&

$L0ﬃ",&10P.3ﬂ4T)&
F
K:L
2
.
&=*09+ &CO01>&234"1*B(-& 0;"10,+-(ﬂHE&(*>+73 +'34"(;" 0;$
.
01
.
=* &23 2A+73/09">+73 (" $<; (:,w.)ﬂC(ﬂ>"
&;"

+<0 (ﬂHE0=0,&234"<&=*

0<+2A+73 (&+01* (&
.
$8:$ "10 09& (-&Tﬃ $L*%$
.
"<&
/
D
+732A+b08&234" $<;+ﬃ3*,&=0  $ ">+73+*

0  0 2(&234",&U*
2
.
&=* 09+ &CO01>&234"1*	(&60;"X0<+-(ﬂHE&(*>+737
H
2
? ?
&;" 7
H
2
A!A

0=*,&234"<&234" 3&2A+0<"<& (ﬂC3)">+'3
" '
J
(TS (
.
+b05*1T)&
.
&"%$<;:(:, .$ﬂ(C(ﬂ>" D(&
.
$ 0ﬀ+#/0/.&D(& ﬃ $* $
.
"<&D09+73 (ﬂﬂ>" F8 3& 6$
.
&6<0 (&
.
$

&C0 7
(>","!>" )M32

0,+0/.&=(&)09&
.C.
& (-&
.
$ 09+/0/.& (&

+(*1*!C0<&NM
@2
0, &=*," 7 FL7 (`0<&
.
+b01*1T)&a*,&
..
&a*!"73/$
.
(& *+02 $60ﬀ& 09+737"10!ﬃﬂ&GF
.
$l0;"X0<+-(ﬂHE&(*>+73
/
D
&;"<",&9 $L0 $ ">+73#09+PO 3/01C(/$637"5$66& 0
.
$@(10@0<+4*1* $63/09&
(&SY?Z>ZG

2
09&=* 0 U*
.
" $ "5*:09+73$+(08&234"
.
, +b0!"#C3& *ﬃ3*+0 2 $'014T)&@(&
.
$#(ﬂHE0C0<&23/09&@(&

./$*,&
/
'$
'
 
'&)
 
   

	


	
	#

	ﬀ?

	>	
#
&

.
(*
2
.
&=* 0 U*
.
" $ "5*B(&
.
$Q=;!"+0,& 
/
'J C3 (ﬂ4T$&234"pT$&
.
&=*09+ &CO01>&234"5*B(-& 0;"X0<+-(ﬂHE&(*>+73
(

&23 (&234"G2A+b0,"<&8&234"(&
.
, .$ﬂ(C(ﬂ>"  (&
.
$ 09+ 0P.-& (&ﬃ $L*%$
.
"<& *,+(* 7(,$'09&234"<&
2
C3 (

&23 (/$M7
8&234"(&
.
$

+
.
$L04*%$ ">+73
/ 
3 &FEﬂ&;"
2
.
&"%$ﬁ<;8(:,w.)ﬂ(C(>" $"#8&234"%$637"
2

.
$
ﬂ
$L0%$

"  3& C34",&C02 $'09&
(ﬂ!
.
&109"104T$&&234"X0<&
.
&U*50ﬀ+#/0/.&=*5(&

++*5*!C0<&&2"5(&Iﬃ $* $
.
",&
2
T$ﬂ 02$R0%$'09"C04*<&
.
$ (4*<"X0!ﬃU-">+73
"#;+;"X04T)&(&
.
,w.)ﬂ(C(>"@(/$63(*
.
& *<+#(* 7 *<+
. / 7
&

0,+.+
.
(Y, .)(C(ﬂ>" (-&U*_*,+
.
*

+ $637"_>2"X0<&
0<&

0 =*<&234"  0ﬀ+#(8&G3

0,+.+
.
(& 0"6+B*>" $ﬁN8+&%'&23 (&

$L0%$ﬁ;"10<&=*^*<" $ "4*,"4T)&=*50
.
$*1*4T)&=*
0<&
.
!=* $;  $L0 $ ">+'3(*=(&
.
$(ﬂ4*,"X0!ﬃU">+73 *

$ " $
.
&:(&
.
, .)(C(ﬂ>"
2
.
&=*)&FEﬂ&;"1* (&(ﬂHE&(*>+73

$L0
0CQ &S;>+'3 *

.
&:&;"^0CQ &S;>+'3OM
.
"

.
&_*,&

0<+ (ﬂﬂ4* $634"5$ 3ﬂ!6& $ﬁ (&
.
,5C34"<&C02 $60ﬀ&:0ﬀ+'34"10!ﬃU&234"
*!"73ﬂ + 0;$ "!'&8&234"$ *!"73/$
.
0;"10,+-(ﬂHE&(* 
/
D &

.23+%13-&A*,& "10 $6(ﬂﬂ>"

$R0P 3-&B$"8&234" $ ">+'3
(ﬂ:09+ &CO01>&137"(&?0;"10,+-(ﬂHE&(*>+73
2
+#ﬃ3*,&C0 $ﬁﬃ
.
&?*<0
.
$C=;!"+0<&!
/
'J
2
0,&13(/$634"
.
$a*,"10/09"+0,&.$ﬂ(C(&
(&a*ﬃ(*<02 $'09& $4* 8&234" (2",&10ﬀ" $ﬁﬃ
.
&

++0  3 * %<*,"8& F
KIL
&239ﬃ $63 (-& D
2
 (*1T):,=FM 3-&

0<+2A+737
(&+0)(&

;"X0<&=*
/
D $L0 &S;-&

.
&
2
&23#09+73(*C(C0%$ 34"P 3&B($%-3 $(4T)&

.
$(*!ﬃ
.
&8(-&7
 $
(TS

++0
 3 * %<*,"8& F
KIL
&13 ﬃ/$63 (& D
2
.
&U*^0=*
.
"%$ "1* (&
.
$=>!"#+0<& 
/
'J 8+734"X0<&234"qT$&
.
& *!"'3/$
.
(&
*ﬃ3*+0 2 $'09&5(&:0 $>">;"X0<& (;"<&109"%$Lﬃ
.
&*&234"10,&
ﬃ
&;"*'(;"10,&=*ﬃ(&

0<+#2A+'3 (&+0

+<0E 3 " $<;@(:,w.)7
(C(ﬂ>" ﬃ09+

04*&234"X0<&
ﬃ
J "
&2" '
J "
&;"  (*1T):,=F

;"10,&U*

+#+0 (&=*" $<;8(:, .$ﬂ(C(ﬂ>" *

C0>&+01*
F
 $ "I/ 7
&=* ;" (&=* 8&23;&=*?*<0
.
$AT) $634">" =(&<"
.
$60ﬀ&=(Y, &1$(/$63(*
.
&*,+(* 7 *,+
.
(&8X $L05* 2 $4* $634"
;"%$ " (:,5

+b0,"%$637"<&=*809+73/09&234"10 $ ">+73+* (/$ 3(*
.
&=*

0<&(>&C05*M;"10,&U*F 8+ﬁ%'&23 3&=*5&;"A./$",&U*
.
$ " 7
"(&=* (/$ 3(*
.
&=* (&<; .(4*

.C0,&U*(&
.
$

.
$632",&  ﬁ: 2
  
#
2
'
$ $
'+u ? H 
#
2
'
$ $
'+u
 "
	9 	 0>
 
2
'
$ $
'+u '
$%$ 

2
(& ",&
.
*ﬃ"%$ﬁ<;@(:, .$ﬂ(C(ﬂ>" m*<+'34"ﬃ&23$4* $ﬁ"'&1$ﬁﬃ
.
&=*
/

3 *

+B* $634"
 3&P $L0 $ ">+73 (-&T)&
.
T)-&U*

++0 09&137"5*( "%$; (:,w.)ﬂ(C(ﬂ>" =(/$63(*
.
&

0,+0/.&*,++* 7 *,+
.
:$L0<">&23
2
.
&=*]0=*
.
" $ "5* (-&
.
$ =;!"+0,&N
/
'J8C3 (ﬂ4T)&234"8T)&
.
&c*!"73/$
.
(&c*ﬃ(*<02 $'09&

++0X0%$>"]>;"10,&=(;",& 09" 
2
$H(>&<;
2
F/'<;"X0<&=* (&

0<+#2A+'3 (&+0
/
D
$
.
01
.
;& F

$L0,"`0 (&=* 09+ &CO01>&234"5*(&0 ;"10<+ (ﬂHEﬀ+*>+'3
2
.
$
(ﬂHE0C0<&23/09&8(-&

./$L*<&B09+

+
.
$`0,&HY?Z;Z


&C08&;"<"10 $>" $
.
+b01*
.
$ (;"<&109">+73 (&
.
, .$ﬂ(C(ﬂ>" 8(/$ 3(*
.
&=* '

0,&(>&C05*>;"10,&U*(ﬂN*,++* 7 *,+
.
B$L0<">&13*&2"$-"<+b04*<&C0 $>"
.
&8*ﬂ!-(-&
.
$  $L0 $ ">+'3q* $4*,+733ﬂ!C0<&
(&
.
,w.)ﬂ(C(ﬂ>"  (*1T):,=F8(&=*

0<+2A+73 (&+01*(&

;"X0<&=*
/


/
'J

* 	&
 !:#$ #=ﬀ2
"''	
	.="ﬁ&&*

2
A!A
 ﬂﬁ%# ﬂ 
	0*

2
? ?
 	."
%ﬂ
ﬀ	0#ﬁ
  

%ﬀ0
ﬁﬂ	>ﬀ ﬁ ﬁ &ﬁ !ﬀ
	
ﬁ   
ﬁ2 &ﬀﬁﬂ	ﬁ0 	 ﬂ  	 &(	 
 ﬀ2
2
 ﬁ #$2
%*)6
% ﬂ.H ﬂﬁ2 		( 1	 (/#$0#!ﬀ2
	
 )	9=# !$6.R
2
/B$/
3
B ! !
&$ ﬁ 

 N2
 
%)	   ! &ﬀﬁﬂ	:ﬁﬂP(/ ﬂ $0#ﬀ0#!
"*:!2
-1/
*

1&ﬀﬁﬂ	 
	9  &(	9 	0
ﬁﬂ	
/
 #$ﬁ%#    
% +   ﬀ0*	ﬂ76
3
  ﬀ 	9ﬁ ﬂﬂ>
 +>  ﬀ (
ﬁ  <*Hﬁ0
 "! !0 
ﬀ 6
3
/ /P,ﬂﬁF
    
 
	


	
	#

	

	
	 '
$ 
 
'ﬁ)
@ 

 
A
	
 

B
C

 

  




01
.
&)0;$

$'01>"  (-&:(2",&10ﬀ">+73 (-&
.ﬁﬀ
ﬂ(C(ﬂ>" 8(ﬂﬂ,+ﬃ 7,+
.

$! "<&10
ﬀ
3ﬂ#")-& F
K:L
+737"P;"
&,";&

+ﬃ  3 0ﬀ+'34"<&%$-",&Q"#;+
.
+#"#")-&

.
(:2 $6'+& %$ﬁﬃ
.
&8F
.
$

23;"' %$ ">+73 (&ﬃ+73 (&( %$ (/$! 
/
7
& 2) ")-&13 0ﬀ&(& (ﬂ#,"* !ﬃU">+73 (&+ <+0
ﬀ
& +#ﬃ<&, #;&

+ﬃ 
.
&+>"<&(

$ ","<&, ' #- $ﬁ"6&(&+<+'3 (&
.
0/)C3" '8&;"'D $ "
ﬀ
+/3 (&, 2 $# $634"1 2[, ,&13 0ﬀ&8F(&02$!ﬃ&%$-"' *28& "

.
1 <+0
ﬀ
&3$4")-&J6587 (&
.
$

.
$632",&(N:9 	
 ﬀ
%ﬀ  ﬀ
ﬃ
JPP; 5=	 
=< ?> @>ﬁA
ﬃ
JPPJ


.
$%2) ")&23/09&*(& (ﬂ#,"' !ﬃU">+73@09+73 7
(, ;& 0109+6 * <&

+73 ( FO 3& $
.
&ﬃ 9C34"<&, 2(ﬂ $0 <& &137"' <& 09&
.C.
&@+#ﬃB,&, #;&

+ﬃ 
.
$C "#>+73(&
D
ﬀ
 %3,&ED
.
$63>" $ "
.
0/C3"
ﬃ
(D&;" 0ﬀ&
.C.
&=(& "#>+73)(
ﬁF
",+

 $4D
.
$63ﬂ>" $ "
.
0/C3" ' (+# (
 K
 <&
.
$
.C.
# "GD$ "
ﬀ
+ 3 (&, *(
/
D +'34"' $0 <&8&234" $0;$&

 10 1(-&137"
.
&09+734",&,$ "<& "#;+
.
+"#")&&23$# $ﬁ"# (/$ 3
09&;"<"<& ;"(& (+>"",&23ﬂ0 09+

"<& (-&

ﬀ
23+23&(&ﬃ(HEﬀ>+73%'+
.
ﬂ(#"$&(ﬂF
.
$

 ,&23/09& (&
(ﬂHE&,&ﬃ - (&ﬃ"%$
.C.
&ﬃ09+

$! %$ﬁﬃ
.
& F
.
$
.
+73"&ﬃ (

+73 (&(

 3IH
K:L
&23Hﬃ $63(&JD (/$63ﬃ
.
$*09+/0
ﬀ
&
(&(ﬂHEﬀﬃ>+'3
/
D +73/0K 2",&8&234"
.
& 09+ &,L01>&234"')(& (ﬂHE&>+73 '+
.
ﬂ#")&NMBOD&2" (

&%$-"C3/09">+73PMﬃQ
(&
.
$ 09+/0
ﬀ
& (&

+ﬃ-!, <&5+734" ;"80;$
.
01
.


+ﬃ T 3&8(ﬂ#,"* !ﬃU">+73 (&R <+0
ﬀ
&R <&

 ,&234" $634"
 3&H2) $'09">+73S'+
.
(#")&B(&7 (/$63
.
$@09+ 0
ﬀ
&(ﬂHE& $634",&'"RTS
$ / $
 (&;"8 3C %$ %6+73 8+&%'&23
(&B(ﬂHE&,&ﬃ -8(& UOSV5 01
/XW
">"* <&(& 09+

$! %$ﬁ#<+'3; 3 (ﬂ $;"* <& (&B(ﬂHE&,&ﬃ -ZY S
ﬃ
$
01 09+6 ' ,&

+73 ( F' 3& 09+6& ,"ﬃ ,&Z ,+0
ﬀ
&,&Z ,&

 ,&234"%$637" $
ﬂ
 <+$:$ "!'&8&234"567 (&
.
$
ﬃ 2 $60ﬀ&J,&
.
+73
.
& (+'3 3;& (&
.
0/C3"
ﬃ
&;"
ﬃ
'87 ( $63
.
&)0;$& (&
.
0/C3" '50ﬀ+#(8&
.
&P8+'34"' ,&
.
$
[
!"ﬃ ,&
/
'
$
/
]\

/
 $1^`_
	& &a!b c'
 edRf
	-cKb0#gc8ch ?ic:#$ghﬀ
*	-cY?Z;Z3j	jTcKb
	!b0#,a!b c!
akcKblc
ﬁﬂ	
cKbNcﬁ ﬁi&ﬁ giKa	&aﬁ3m ?inaﬁchﬀﬁﬂ	 ﬁ3blc 	@f ﬂ!b c!	@ioh(	-fgicKba!ba(ﬁ3b#$!bakc'p6akc ﬂqf.H ﬂﬁc
f	!r	#c 1		Kakc#$!b0#gcKba	&a!b c)	.=#cgi$6.R
2ts

s&u
B  	9viwr #c
ﬁﬂ	@i/ox )b0#cKb0#gcN!bayf%akf
#$!bi&f
	-f@cgi +qz,{
2 3s
* |cKb #c
ﬁ 76	z,{
2~}3s
* |cKb 	9ﬁ ﬂqcﬂc%aAz,{
2As
* |cKbNb0*	ﬃ  <*Hﬁ !b0
 "!?igblcc%aﬀ 6
3s8s
,ﬂﬁF
'$
)
 
'&)
  
 
 


	


	

	#

	ﬀ?

	

	
K
+/3 (

: $
.
&, 
.
& E &;"*(&
.
$

 ,&23/09&(& (ﬂHE&,&ﬃ -)&232A+#ﬂ#ﬃ 
.
$

ﬀ
$&,&Z %$6( $! 509+

+
.
$0 <&8
3+ﬃ$6'+73 8+-(
.
# 
.
$S $!  $ ">+73 (-&
.
$ (ﬂHE0, <&23/09&@(&

ﬀ
$&,&@&234"' ,&
.
&:02$ 3/$3$ 09+

+
.
$0 <&
Y?Z;Z3j	j&23 2A+'3/09">+73 (ﬂ " $3$ (
ﬁﬀ
(C(ﬂ>" (-&
.
$:$ "*  09& (&Iﬃ $& $
.
",&

+ﬃ 
.
&M28&%C3)7
01C(&23/09&J")-&

 10 2(&(8&234"
/
D +

",& ",&23) (&
.
$"#8&234"%$ ">+73 (ﬂ  %$ %6+73 (-& (HEﬀ,&ﬃ ' (&
ﬃ 2 $60ﬀ&8
.
10;$! <" 7 "%

& (-&
ﬀ
$ﬁ"<&ﬃ 'D(-&
.
$:09+/0
ﬀ
&5(-&

+'! ,& $H;" /+ﬃ$%F RS
 /
501
/
$
.
+73"#&ﬃ (& 09+6 ' 
.
$ ">+73 +K
.
&

$? %$;"* <& (&  "'+8>")(&
.
$B09+/0
ﬀ
&)(&<ﬃ $& $
.
",&)"  2 &;" + 2 (
&;"
.
$82) ")&23/09&*09&234"* %$
.
&=(

(#'>+73N ,&,",&137" ") $634" F5&6q$WC3/0
ﬀ
$63"
/

&Z 
.
"%$ "' ,+734"

 ,&234"B&23
[
!"#ﬃ <& 
/  $ / 
3

 <&(!, <& $63/$
.
%q<&8
.
&:09+73/0
.
>+73 "#17
3, %$
.
&(2 $>"<&

 1012(&( &137" ,+734"H:"4$
.
&8&234" $
.
$ﬁﬃ
.
&:(/$63ﬃ
.
& 0;$&

 ,&234"
/ 
3& E &;"
.
&

ﬀ
23+#23&)(&:(ﬂHEﬀﬃ>+'3

$?  
	 &%$>+73 M
.
"

.
&B$"8&234" $634")$6'&10
.
$63"
.
&B(

C3/01C(&23/09&'" 012
/
,&10ﬀ">+73 )
/
)
/
5 (K+73@+#ﬃ<&, '&
.
+"#")&8&234"  3& $ﬁ"8&234" $ ">+73 (&
.
$B(ﬂHE0, <&23/09&*(&

ﬀ
$&,&50ﬀ+

+7
.
$0 ,& &2392A+'3/09">+73:(&wz,{
/ 
3

$! ," 01
.
>&, 
.
$P6$
.
&63 8+&%'&23 3-&(&PY?Z;Z3j	j &," (&
.
+& (ﬃ ,&(&
ﬃ
5L*

+3 8 3&GC3 0:C(-&13 0ﬀ&B(& )
$
* 09+734"* <&  * <&
.
&8&234"QF '
$
* (

C3 0:C(-&13 0ﬀ&
/
D &

&23 (/$637" 09+

$! %$L7
"!6&6 &137"=$3$  $
.
&ﬃ ' (&GY?Z;Z3j	j +ﬃ "<&23)&D&13
.
$ﬁﬃ<&23/09&8(&B(ﬂHE&,&ﬃ -=(/$ 3
.
$ 09+/0
ﬀ
&8(&

+ﬃ-!, <&8
.
$

 #,&D&13 09+

",&=(&
.
$5(HEﬀ>+73G6+
.
ﬂ(#")-& ( $63
.
$ 09+/0
ﬀ
& (& ﬃ 2 $60ﬀ&=09+73 (ﬂ>"
FG 3&B$ "<"23) $ ">+73 (&
.
$(ﬂHE0, <&23/09& (&

ﬀ
$&,&
/
D$! $
.C.
&ﬃ -/+73

&"w <&:$! '")&, w")&
.
$

 17
,&23/09&(&8(ﬂHE&,&63 -

 <+ (ﬂﬂ>"(3&@$ "<" 13$/$ ">+'3

.
M2A+6 <",&JF C3/01C(&23/09&I
.
&:#;& "
ﬃ ﬃ
*

+ﬃ Zz,{
S )
$
*
( ")

F2 $ﬁ!ﬃ
.
&IC3/01C(&23/09&" )
*

+ﬃ z,{RS '
$
*
(
/
D
&N 
.
" $ " &,"809+
ﬀ
, <&234" $6'&10 09&3$ (&
.
$ ,&10ﬀ">+73 
/
)
/
' ")ﬂ 8+'34"' ,&137" ")&
.
$ "<" 23)/$ ">+73

$! 8(HEﬀ>+73 (-&I'+
.
ﬂ8& $"8&234",&$'&10
.
$63"
.
&ﬃ(

C3/01C(&23/09&
/
&  
.
"%$ "' (-&
.
$
[
!"#ﬃ <&:
/
 $
 +734"' ,&234" :"4$
.
&8&234" ")-&
.
$)(ﬂHEﬀﬃ>+'3:(&
'+
.
8&=3&*09+734"' !ﬃU&

$& F
.
$8(HE&, <&23/09&=(&

ﬀ
$&,&
/
D
&  
.
"%$ "

&" 2;"' ,&=+#ﬃB,&, 

+3 3&
 $
.
&ﬃ ﬃ(&

&, (>"<"!>"M32D09+6 * <&

+73 (/$ 34"EF:09&
.C.
&*(&
.
$09+/0
ﬀ
& (&

+'!, <& M
/#
$63ﬃD09& 0;$&

  01#
.
&

 <+#ﬃ
.
8& (& (ﬂHEﬀﬃ>+'3 ,&1 2(ﬂﬂ# $637"FP 3

 <+ﬃ
.
8& FP 3&09+/0
ﬀ
&86,&
.
&
.
& 09+737"'  7
ﬃU">+73 (&Rﬃ 2 $'09&ﬃ&;" (& (ﬂHE&,&63 -=>" (/$ 3
.
$

 <+-0
ﬀ
&RﬃBﬃ 2 $'09&D09+734"* !ﬃU-&137" $ﬁ !"73/$
.
 ;"* <+-(ﬂHE& 
/
F
3&T6$
.
&63 3)
.C.
&=(&8YZ>ZG3jAj#0ﬀ+'3$+  &=(+73/0w")&
.
&=(

ﬀ
$!%$L"'& &<"

 ,+-(ﬂﬂ>" $
3ﬂ!'&1$ (&
.
C34"<&, 2 $'09&
ﬀ
(C(& &;"R")&
.
&

ﬀ
23+#23&(& (HEﬀ>+73@(&M'+
.
ﬂ8& 3&82 $6'+& #,&234"

$&3&

+
.
$! # $ ">+73

.
"6"y")

 3-& $"* <&
/
D
&( 
.
"%$ " $
ﬂ
$! $

" 09+
ﬀ
, <&234" 
.
+73:3+'",&R")&
.
&
09+ &,L01>&234" (&  ;"* <+-(ﬂHE&>+73(-&Q'+
.
ﬂ8&&*
j
(&
.
")/$ ">+73 
/
05&<"ﬃ0;$
.
01
.
 ﬃ 
.
$ﬃ $!<&*(

 3
"<&, 8&8(&8"' $63(#'>+73 09+
ﬀ
 ,&234"<& &;"

+3 )(&=(HEﬀ,&ﬃ ' 

ﬀ
, #"$&

$! 2 $>"- 09+73 (ﬂ#%$ 34"<F
 3&=(HEﬀ>+73 (-&T'+
.
ﬂ8&E#,+'"* <+

&
/
D
&

&23 (/$637"-(/$63
.
& 02$!] 2&
.

.
$8"#;+ &2"* >&D(& (ﬂHE&,&ﬃ -
3

;"%$634" "#23, $
.
&8&234"

$&F  %%2"* >&1

ﬀ
, #"$&8
.
$=(ﬂHEﬀﬃ>+'3B(& '+
.
ﬂ8&

+#ﬃ ' $>" C3 (ﬂﬂ0 ,&  3

&;">"(

ﬀ
$& $ﬁ"'& 
ﬂ
.
8&234"%$ﬁ0 <&=(&
.
+73 (&PC3/01C(&234"<&
/

Z")1!"ﬁﬀﬂﬃ 

ﬀ
ﬀ&!EFP2"ﬀ!ﬃﬁ #ﬁ$1#ﬃﬁ$ﬀ
ﬂ
ﬀ! %ﬀ#'!&ﬃﬂ0L'$:#()*%$

+),ﬀﬁﬃﬁ

+ﬃ -.ﬀ
ﬃ
)/$)+0ﬃ
 ﬀ
ﬂ#ﬃﬂ)8.ﬀ
[
!"#ﬃ N
/
 $
1+2)' !J")3.ﬀ4ﬃﬂHE0, ﬁ$5ﬃ

ﬀ
ﬀ&!6$+

+2.ﬀ0 !5ﬃ(ﬃ 
)##%ﬀLﬃﬁ F
ﬀ
ﬀ) #ﬁ$1#ﬃﬁ$&
)

+ﬃ ﬃ-),ﬀ3$'ﬃ
ﬁﬀ
(#ﬃﬂ)( !.ﬀ7)!()  :# "98 '
$
7(g6 !/)7
ﬃﬁﬀﬂ2)R+:%$

+),ﬀ7)+20/#,ﬀﬁ"/ﬀﬁﬃﬁ

+ﬃ 5ﬃ 5ﬀ

.$
ﬀ7)+2ﬃ;ﬃﬂ!<ﬃﬂ=)%ﬀ3$=ﬃ
ﬁﬀ
ﬂ(#ﬃﬂ) >ﬃ
.ﬀ ﬃBﬃ 2"ﬀﬂ$?<F(

$
ﬀ
#J,ﬀ#!+2ﬂ!, 
/

ﬀP2"ﬀ!ﬃﬁ@ﬃ$% ﬁﬀ#")&ﬃ

ﬀ? %ﬀ
)* A$
Bﬀ7)#") /"

 '+2Bﬃ*0(2 2)

 ,ﬀ7)3 (3 -ﬃ
/$
ﬀ
#3ﬃB)



C$+ﬃ )!

+',ﬀﬂ)QF=$+2#ﬃ, ! 6ﬃ<7ﬀ! .ﬀ7)+3)' P2"ﬀﬁ!ﬃﬁDﬃE)%ﬀ3$
ﬃ
 ﬀ
ﬂ(#ﬃ)8 +A+ !+(

ﬀ! ).$:! !() #)  !-  F6.ﬀT7ﬀ! .ﬀ7)+21ﬃTY?Z>ZG3j	j

+ﬃ 
ﬃ>)%ﬀ3$Fﬃ
ﬁﬀ
(#ﬃﬂ)GﬃﬂPﬃB!)' ,ﬀ7)ﬂ ﬃﬀ&,ﬀﬂ)#")0$+

 #>ﬃﬁﬀﬂ4

#2), 7ﬀﬂ# 
$
7 7567

"
[
 7
"ﬃ !8
/

ﬃ
(
/
D*ﬀ! Aﬀ7ﬁﬀﬂ+#"Hﬀ6/$I 
)Jﬃ + ﬀ7#


+#ﬃ JK$+22)%$ )\" ++#"#")?2"ﬀ6+6 ,ﬀﬁﬃﬁ8L.ﬀ
[
!"ﬃ !'
/

ﬃ
(+22)'  J @ﬃ$%ﬁﬀ(#") \

+6 ),ﬀﬂ)! F #ﬁ$1#ﬃﬁ$? :#
 "
ﬃ

*

+3 z,{lS )
$
*
(

+ﬃ 
J 7ﬀ! .ﬀ7)+2BﬃJ567Mﬃ.ﬀ6)!/ 63 -'/ﬀKﬃﬁﬀ7-.ﬀ ﬃBﬃ 2"ﬀﬂ$?
/BK
#ﬃﬃU ") 

 !)%ﬀﬂ2)J
$+2)!,$) "#
+2+#"#") 

-ﬃ2"ﬀ+6 %ﬀLﬃﬁ8

)##,ﬀ7)+2(ﬃ5.ﬀDﬃHE&, ﬁ$&ﬃ 

ﬀ
ﬀ!5$+

+2.ﬀ0 

+ﬃ 
  
 
 


	


	

	#

	

	

	 '
$
5
 
'ﬁ)
]\

/

ﬃ
^ _
	
 &a!bc Y?Z;Z3j	jIhﬀﬁﬂ	ﬃﬁ3b aﬁ6pox ﬁ3m akf!c"
#$ﬁ%#cﬃ)b 	,f
	& c
ﬁﬂ	-c'#$!mRh(	&vi
 !bi)*x )bakc
	gr *#c
s 
+-,
 
ﬁ hﬀﬁﬂ	wa	.viRr #c
ﬁﬂ	@i/ox )b0#cKb0#gc1+z%{
243s
*
|cKb5#c
ﬁ 76 z%{
2 }3s
*
|cKb
	9ﬁ ﬂqcﬂCc%a]z,{
2 As
* |cKbb0*	ﬃ$<;==!m c 
 ?@ ﬂﬁﬂ	-c AB
}3s
  <*Hﬁ !b0   ! ?igblcIc%a  6
3s8s
,ﬂﬁF
ﬃ :"+2%(+&%J 61/2)  +$
ﬀ
!,"R887(>ﬃ:q %ﬀ)

 (
))* =ﬃ ﬃ
)/$), (J'2"ﬀ!ﬃﬁ

 !ﬁ$Cﬃ
ﬁﬀ
ﬂ(#ﬃﬂ) Cﬃﬁﬀﬂ;

 +$
ﬀ
!+ 7!+2 ﬃMXﬀ! -H);ﬃ

4!q C

:+)+2'FB

/$
ﬀ
/#
,ﬀ#!+2Jﬂ!, !
/
K
+ﬁ ﬃ(ﬃ
), (#, 5(ﬃ+#'ﬀ#1ﬃ %ﬂﬀ7#ﬃﬂ)4ﬃ(.ﬀKﬃﬂHE0 !ﬁ$(ﬃ

ﬀ
ﬀ&!B$+

+2.ﬀ0 > )!, (
ﬃ

 !+#2 +2Jﬃﬃ ﬃ4ﬃ
)/$)+2  +5ﬀ6+2ﬃEFK+#/ﬀ4 

 !) 4$+,LK$1/2)-&ﬃ  
)* + ﬃﬂ!2 7
2 +2 

2  : 2 +2ﬁ$)+ ﬃﬂ )%ﬀﬁ3$ ﬃ
 ﬀ
ﬂ#ﬃﬂ):ﬃ:.ﬀ 'ﬀL)' .$=ﬃ ﬃﬀ&,ﬀﬂ)!8

+3 GH(+ ﬃ
ﬃ

ﬀ$%")ﬂ#)+ $+

+2.ﬀ! # ;
)

+ﬃ 3ﬃﬂHE0, )

 !+#2 +2Jﬃﬃ '3ﬃ (.ﬀ0$+ﬁ$
ﬀ
4ﬃﬃBﬃ 2"ﬀﬂ$?
/

+#ﬃB!, 7ﬀ7)+2 .ﬀ7)! F<Y?Z;Z3j	jJ(+22)' %ﬀ7)
J

+)!)ﬃ ;ﬃ
)/$)+M2"ﬀ6+6 ,ﬀﬁﬃﬁ FE#ﬁ$1#ﬃﬁ$
 :#
  MJ.ﬀL)+2Iﬃ&$?+L'$:)' 

25
) 

2	6+2) 
)   /ﬀﬂ# 


+ﬃ J:ﬀﬂ"2Dﬃ

#)7
$1#ﬃﬁ$4ﬃ/)
$
*
/
D
+

ﬀ! %ﬀ7)!()&ﬀ3$4 )%ﬀ7)'ﬃ4.ﬀ
[
!"ﬃ  
/
'J.ﬀ
[
!"ﬃ !
/

'((+)' !
J ﬃ(#))+20ﬃ;$?+L'$:)'

2
5
) 

2	

 + $
ﬀ
Dﬃ('7ﬃ


+#ﬃ J <

ﬀﬁ#-!ﬃ 1Y S
ﬃ

ﬃ'.ﬀ $+ﬁ$
ﬀ


+ﬃ-!, ()Dﬃ 57ﬃ


+3 Y S


/ 

ﬀ"1/2)%ﬀ7)+2 ﬃ'

ﬀ7)) /$ﬁﬀ7)+ ﬀ/$
.ﬀ

 !+#2 +2Jﬃﬃ ;ﬃ>.ﬀ'$+ﬁ$
ﬀ
CﬃQﬃﬀ&,ﬀﬂ)!

)(2
)' !C%$

#"$


ﬀ! &.ﬀ

 !/J$?>ﬃ

J ")ﬁﬀ7)) 

Q

+6 !)%ﬀﬂ2)'ﬃGﬃﬂHE&!ﬃ -
/

 FE
) 



ﬀﬁ#-!ﬃ Cﬃ G.ﬀ=$+ﬁ$
ﬀ
KﬃﬂHE&,ﬀﬂ)!Gﬀ"1/2)%ﬀﬂ)


+2Jﬃ#ﬁ$1#ﬃ)#)!, %ﬀﬁ")3ﬀ6/$MJ ")ﬁﬀ7)) (ﬃBﬃﬂHEﬀﬃﬃ '

P

+6 !)%ﬀﬂ2)8+$
$ﬀ!+Jﬁﬀﬂ)
J 2 +6 !)] 
)' !+ ﬃﬂHE&+2(ﬃ  +2(8ﬂ$+22 +6 () ﬀ3$ J),ﬀ7)-

 ) 
[
!"#ﬃ !
/
'
/
D*ﬀ? 
ﬀ##ﬃ '2.ﬀ
[
!"ﬃ )
/

'Q1+2)' ! "2ﬀﬂ()y"$3.ﬀ

 ﬁ$3ﬃ 3ﬃﬂHE&!63 -Iﬃﬁﬀ7H.ﬀﬃBﬃ 2"ﬀ$
ﬀﬂ)  !(6$?+Jﬃﬂ)+3ﬃ

)##,ﬀ7)+2 ﬃ '.ﬀGﬃﬂHE0 !ﬁ$(ﬃ

ﬀ
ﬀ&!
/"#
ﬀﬂ6.ﬀI(ﬃ !(+ YZ>ZG3j	j
!)4ﬃ
), (#
GF

ﬀ! !)0 >ﬃ4$+,LK$1)-DﬃE  )* + ﬃHEﬀ+2  P!ﬂ#AﬃGﬃ
)/$)+2 FW7
$
ﬃ


+3 JE %3!)( H
KIL
/HﬃﬀﬂJﬃJD " !"
ﬀ
+6 +)%ﬀﬂ13 I.ﬀ
[
!"ﬃ I
/
 ' (


#")ﬃ 

, 7
'$

 
'&)  
 L 

	




	 





	



 
2 +6 'ﬀﬂﬁ$ﬃ4ﬃ
)/$)+2:ﬃ1
ﬁﬀ
ﬂ(#ﬃﬂ) >ﬃﬂ !+ 7!+2>FKﬃ

 +#2 +Jﬃﬃ -

%$J$  ﬃﬁﬀﬂ)

ﬀ&ﬀ8
/
D +#((((+22)' (.ﬀ
[
!"ﬃ  
/
 'ﬃ!"2ﬁﬀﬂ*ﬃ  
)* + ﬃﬂHE&+2 !(F0.ﬀ $+J$
ﬀ
(#2[, ﬃ ! "KF


+6 !"# Cﬃ 4.ﬀBﬃﬂHE0, ﬁ$>ﬃ 

ﬀ
ﬀ&!( ! ,ﬀ);ﬃ
)/$)%ﬀﬁﬃJﬂﬁ '")

FHJ

 +#2 +2ﬃﬃ ﬃ  Y SﬃQ

+3 CﬃD),ﬀ3$ ﬃ
 ﬀ
ﬂ(#ﬃﬂ) '$?+#

 #6ﬃﬁﬀ7C

#)! 7ﬀﬂ# 
$
7 7w587

+ﬂ

, ﬃ 'QF '
$
7
/
D 
 J),ﬀ7)-\#Jﬃ#")) "2ﬀﬂ() ")6

%$

+)%ﬀ7)+2GﬃD.ﬀ

ﬀ
ﬀ!J %ﬀﬂﬃJﬀ! F1ﬃ1+J@ﬃDﬃ
)/$)+2
ﬃ
 ﬀ
ﬂ(#ﬃ)PF>ﬃ

 +#2 +2ﬃﬃ -

 

+6 !)%ﬀﬂ2) "ﬁ '")

F 86(A/$-)! ,ﬀ)-ﬃI),ﬀ3$Gﬃ
 ﬀ
7
(#ﬃﬂ) w

, ﬃ -\F5
$
7E $?J")ﬂ)Iﬃﬂ0LK$1#()-$)#%ﬀL"/ﬀﬁﬃﬁ3$+

)5)!)0ﬃ@$+2ﬃﬂ)+2ﬃ
$?'ﬀ7)#")Hﬀ$) /#IﬃD.ﬀ

.ﬀﬂ
)<X ﬀ? -
/
]\

/
 '
^`_
	& &a!b cgi:#$Uc # cKbai'c'	-f%a	.=ed"ﬁqi&!b&*

2	
! ﬁ%#cﬂc%a	0*

2

 	.akcﬂ
cKb	!b0#,a!b c:
 akcKblc
ﬁﬂ	wcKb cﬁ ﬁZi&ﬁ giKa	&aﬁ3m ?inaﬁcXhﬀﬁﬂ	!ﬁ3blc8	-f" !b c 	@i+h(	@fgicKb$#
a!ba"ﬁ3b #$!bakc'p6akc% qf.H& ﬁcf	!r	#c  		Kakc #$!b0#gcKba	&a!b c 	9=#cgi$6 R
2 s

s&u
B !ocgi
i&)m ﬁ 
&a!biN!ba=f%akf)	-f vif@cgi hﬀﬁﬂ	:ﬁ3b!b' P#c/ox )b0#cKb0#gc]z%{
2 As
*c%aAhﬀﬁﬂ	Ja	9vi=h(	9 	!b0c
ﬁﬂ	@i
c/
 #$ﬁ%#cc ?inakc + m |cKb b0*	ﬂ76
3
m |cKb 	9ﬁ( qcﬂEc%a
}
m |cKb #c
ﬁ  <*Hﬁ!b0
 "!?igblcc%aﬀ 6
3s8s
,ﬂﬁF
)+*-, .
/+0
13254768:95876<;>=76?5@A13B%136ﬃ8C1<DE8;>6FDG87H13IAJ876
K
()* %ﬀ6ﬂ ' ﬃ;$ )' ,ﬀ67ﬀ3$4ﬃ 1+ ﬃ #,ﬀ7)+2 + ﬀ+2 %$Jﬀﬁ(#H

, 2 +6 'ﬀﬂﬁ$*ﬃ

J
 %3!)(JH
KIL
(ﬃﬀﬂJﬃwD

+ﬃ 

,$

+6 %ﬀL)+21ﬃ.ﬀ

 +$
ﬀ
(ﬃBﬃ 2"ﬀﬂ$?&ﬃEXﬀ! -
/LK


ﬀ! !).$17
, L+ ﬀ6ﬂ+2> )Jﬃﬂ!@.ﬀ5ﬃ
)!$)+21ﬃ
 ﬀ
ﬂ(#ﬃﬂ) @ﬃJﬀﬂ 

 (, ' 
)* +!+ﬃ .ﬀJﬃ 2"ﬀﬂ$?8/
%$

+),ﬀﬂ)-

#2 +6 'ﬀ7)+2Bﬃ

ﬀ
ﬀ!5$+

+2.ﬀ0 !$+2)!/$5ﬃﬁﬀ7?Bﬀﬁ"  ,ﬀﬂﬃﬁﬀ! 
/
D +3 I$ 2"ﬀﬁ0 8
+ﬃ&ﬀ6+2ﬃ;ﬃﬂ/+
ﬂ
<J(+ ﬃCﬀ7ﬁﬀﬂ %)#")Dﬃ CﬃﬂHE&+2NM )ﬂ%



K
XGOK)!/Jﬀﬂ)&$+

)D+2
!J()>ﬃ CFE)'>ﬃGﬃﬂHE&+2

ﬀ!  
	J%$+2 

'
)8MJ)

8.'ﬀ#<:"ﬀﬂ()DﬃG.ﬀ
ﬃﬂHE&+2Bﬃ +ﬂ(;ﬃ F6.ﬀ

 !/J$?;ﬃ;ﬃﬂHEﬀﬃﬃ ' ﬃﬁﬀﬂA.ﬀ6$?+#ﬁ$
ﬀ
;ﬃ

+ﬃ-!, @ﬃ(ﬃ 2"ﬀ$
/
H)3 &.ﬀMﬃﬀ!Dﬃ
ﬀ
%

+)
ﬀ
!;$?+ﬁ$ ﬁﬀﬂ)@.ﬀ($+

+8)+2I(# ,ﬀﬂ+#"#"$3ﬃﬂ

 + $
ﬀ
!+ﬃ 7!+2
ﬃHXﬀ! - J )%ﬀ7)'3+#ﬃJ)!)P1+2)' !) ")

JC %q) (

+.ﬀ! 
)* #") H
KIL
F) (PIXRQ 

+3 ' %ﬀﬁ)C$+2!)), PE+)# L'$ﬀﬂ$?

+ﬃ D.ﬀ0ﬃ
)/$)+Eﬃ '
ﬁﬀ
ﬂ(#ﬃﬂ) (ﬃﬁﬀﬂ6('

 (, '

)' !1ﬃﬂ!+ﬃ 7!+2ﬃ :"+2%'ﬀ? )J 

 !/2)%ﬀﬂ)%J $+2)%$ )!I"#
+2+#"#"$G2"ﬀ6+& %ﬀﬁﬃﬁ
F .ﬀ

 
)' ,ﬀ7)+2 ﬃ1+2ﬃ  %ﬀ7ﬃﬁﬀ! SM
ﬀ
(#

ﬀ
, !ST@+6 ,ﬃO
/
H+ﬃB$B$+2Jﬃﬂ)+2 .ﬀ:)  !/ﬃ )!/$ 7
)+  ,ﬀﬂﬃﬁﬀ! ﬀ)!+6 #!, %ﬀﬁ) :"ﬀ761/2)-Rﬂ!ﬃ5.ﬀ<7ﬀ! .ﬀL)+2 ,ﬀ#!+2Jﬂ!, &ﬃ5
 ﬀ
ﬂ(#ﬃﬂ) ﬁ ﬃ-"$

F
  L  
 


 
C
 
	
 
	
 


3	
 




 
' P	

 
'ﬁ)
ﬃ  !+#2 +2Jﬃ 3 -@ﬃ )* 
/
D +ﬁ$ ﬁﬀﬂ)@  :"+ Fﬁ\2 +6 !)C$+2J$?)* %ﬀ7)+2 ﬃ   +$
ﬀ

M
ﬀ
#
ﬀ
, 4HﬃOK   J)%ﬀL)-4ﬃ .ﬀ7)+2ﬃﬀ#Jﬃﬁ#"	) " ﬀ
ﬀ
+/ 4ﬃﬂ, !)
ﬀ! >ﬃ HE+2 ﬃ  +2ﬃ('+ $$
ﬀ&+2)!JKﬃﬁ"# )+2 ﬃ#, 2 +6 'ﬀﬂﬁ$Cﬃ Gﬃ 
)/$)+ ﬃ

 ﬀ
ﬁ"#ﬃﬁ)$@ﬃ  !+2#7()! (;ﬃ %ﬃ +#2 +2ﬃ&ﬃ ﬃ;ﬃ 
)/$)+2
/.#
ﬀﬂ'J()ﬁ$+2)%$ )!\"(
+2+#"#"	8
H!)'ﬀ7)+)1+2)' !) "D), 2 +6 'ﬀﬂﬁ$@ﬃDﬃ 
)/$)+20ﬃC
 ﬀ
ﬁ"#ﬃﬁ)$6ﬃﬁ4!+ 7!+2Jﬀ*
(+&%ﬂ/>ﬃH.ﬀ&ﬃﬁHE+ !ﬁ$Hﬃ ,
ﬀ
ﬀ&!@$+(+2.ﬀ*0 8/

%$J$-/ﬃ /2).ﬁﬀ&7/ ﬃ,  !+#2 +2Jﬃ 3 
/
D  $)%ﬀ7)'
!+2)07ﬀﬂ.ﬀ21ﬁ)%ﬀﬂ2)0+ﬃ 36ﬀ2ﬁﬁ.$
ﬀ7)+ﬃB$
ﬀ! )!+#"6 %ﬀ2
ﬀ
ﬁ#"Jﬀﬂ)5ﬃ 5),ﬀ*3$ﬃ
 ﬀ
ﬁ#ﬃﬁ)
 .ﬀ7)3&() 2"ﬀ431ﬁ M )ﬂ%5#"&()/2)'  P7 
)587 OKA"+ﬃ 6ﬃ36*ﬃ(.ﬀ77ﬀ! .ﬀL)+2ﬃﬁ
)%ﬀ43$Eﬃ
ﬁﬀ
ﬃ"#ﬃﬁ)HF 

/$
ﬀ
/#,ﬀ*#!+2ﬁ3, +3 >.ﬀ&"	#1+2 ) ,ﬀ*#!+2Jﬁﬀ41J1/2)3	6#,ﬀﬁ"ﬂ 
ﬃH)%ﬀ*q$ ﬃ
 ﬀ
ﬁ"#ﬃﬁ)$Dﬀ7))!&!"2ﬁﬀﬂ)Hﬃ)7ﬀﬂ&ﬃ -Hﬃ/' P7 F (P7
/
K
` ﬁ88 %3!)&(ﬂ+2.ﬀ! 
)' #"4H
KIL
91ﬀ7Jﬃ D:+ﬃ ' ,ﬀ*)B$+2!)), J +)#
, 2 +& 'ﬀﬂ2)'+3 .ﬀ6ﬃ 
)/$)+2(ﬃ
 ﬀ
ﬁ#ﬃﬁ);ﬃﬁﬀﬂﬃ-.ﬀ;  + $
ﬀ
(ﬃ1Bﬃ 2"ﬀﬂ$?&ﬃ  :"+2 ﬃ Xﬀ! -
  $!),ﬀﬂ)<J2"ﬀ*31J+*5J.ﬀ7)+2 ﬃ +$
ﬀ
=  36#3:".ﬀﬂ)5ﬃDﬀ7"26ﬃ

#ﬁ$>#ﬃﬁ$?(
M)LPﬁ*O
/
D ?JﬃJﬀﬂ)# $+2	/2)IﬃE"ﬀ! ﬃ, F4

$  )]"6$I!)'ﬀL)+2-

+2),ﬀ!H.ﬀ!  
)!/)7
)+Gﬃ

2
)' !5ﬃ  +ﬁﬁ)3ﬂ
/'K
#$+2ﬃ)))/0
)Jﬃ 0ﬃ "#ﬁﬀ*0 !@#Jﬃﬁ.$
ﬀ7)382ﬃﬁﬀ7I.ﬀ!(ﬃ 
+4.#ﬁ$, ))Jﬃ %$ﬃ#!),ﬀﬂ)ﬃ .ﬀJﬀ7)ﬃ !I%$Jﬀ$)IﬃH.ﬀRﬃ 2"ﬀ$Hﬃ  Xﬀ! -7M />), (Iﬃ;$++7
)+2<"#ﬃ, %ﬀﬂ+"#"8%!)' %ﬀL)!"6 ,ﬀ4
ﬀ
8>+
)* +2+#"( "(
+)
ﬀ
, "81"(
+(
ﬀ
%q#"	A#), , A
)<%$ ), , 

)%$
/!//
O)&ﬃ)3$+2Jﬃﬁﬁ0 !%FGﬃ3$+22)%$ ) "(
+2+#"#" &ﬀ*' ﬃﬁ3, 'w"	7ﬀ! 3
/
D
&)' %ﬀ&ﬂﬀ43$
6#!)Hﬃ+ﬁ$B  #J$?3ﬁﬀﬂ&()\F$+/$> +J, @ﬃ ,ﬁﬀ! %ﬀ*)* ,#!)* ﬁ(),ﬀ*3$ , !)#)',+(ﬃ @ﬃ
 %3!)&(H
KIL
ﬃ 0+ﬃﬂ/#H"(ﬃ, %ﬀ7)+2 ﬃ6/ﬃ 3MF

%$6ﬁ+6 ,ﬀ7)+2 ﬃ WX ﬀ? -C
)4+)82"ﬀ*)>

+*1 ﬁ 
)
ﬃ

Jﬂ5ﬃ1ﬁ.$
ﬀ7)+2Fﬃﬁﬀﬂﬃ1

ﬃﬁ)+2 $+/$>.ﬀﬂGﬃDCE
LGFAH
aﬁ% 5 	 C#JI !b0
HﬃKBL
hBc
	NM	gm !b0#gcgi
M	BO	@i c'pKh0H	&a!b +QP-m   )b' i&ﬁ gi&ﬁﬂ	RMB#gc  qc.H& *S !b0 c%akc.#,a)b' iUT *H4VTm viKaﬁﬂ	-c)  <*Hﬁ
c%aﬀ# ' P(P85

M $-W
K
J%$ 
D
ﬀ
ﬀ4ﬁ)' #X O-Y
' P 
 
'&)  
 L  
 


 
C
 
	
 
	
 


	
 




 
' P J
 
'ﬁ)
  
	 
  
 C)' )!0ﬃ, ,ﬃ3 ! ﬀﬂJ6 .ﬀ=)3ﬃ 
)/$)+
ﬀ 
, W) $"	ﬁ$ ﬀ$)3Gﬀ.ﬀ! ﬂﬁﬂ1/2)>ﬃ ﬃ
(+22)'  !!+ﬂ))#Cﬃﬁﬀﬂ4ﬃ 0+ﬀ1ﬃ &3$ ﬃ+('ﬀ*#Cﬃ

ﬀ4ﬁﬁ.$
ﬀ7)+2 ﬃ 0

+*1B! $7ﬀ7)+2 ﬃG.ﬀ
 
, ' !4ﬀ*3$ "#'+2;ﬃ

%$6J+6 %ﬀ7)+2=ﬃRﬃ W"ﬀ$%ﬁ.ﬀﬂ6),ﬀ*0 &YBD*ﬀ! &&ﬃ -%, W +6 'ﬀﬂﬁ$;ﬃﬀ+ﬃ
ﬃ
)' ,ﬀ7)+  

!)&(  %ﬀﬂﬃﬁﬀ? "!=+6, )3 Gﬃ N

)
ﬀ
!8 + H$#&%o !&ﬃ !/2))ﬀJ (+


Jﬁ#"	>ﬃ

ﬀ$
$-ﬃ, '!"J ﬀ#ﬃW +& 'ﬀ7)+2 ﬃ  ﬃ1Bﬃ $W"ﬀ$8ﬃ+ﬃ &ﬃ 
)/$), J$
ﬀ! )!+(ﬁ6 ,ﬀ4
ﬀ
, H
)1ﬃ3q 
ﬃ;#)! $W"ﬀ$&ﬁ*++(ﬁ#";+ ﬃJ!)' J$?)ﬃ 
ﬀ
ﬁ"#ﬃ ﬃW +ﬁ&Y)5ﬀﬂ3($ﬀ!0  $)+(
ﬀ+6$+2ﬃ#ﬃ6 $'ﬀ4ﬃ  +$
ﬀ
1%$6  ()%ﬀ7+ﬃ ;
)Jﬃ  36$
ﬀ4ﬁﬀ$>)5ﬃ(

'ﬀ*ﬁ,   ,ﬀ*ﬃ
ﬃﬁﬀ! /1ﬀ&'!;W) $"	ﬁ$ MR1ﬀ7Jﬃ


) DCO +3 @.ﬀ>ﬃ 
)/$)+2Kﬃ +
ﬀ
ﬁ"#ﬃ ﬃﬁﬀﬂHJ!+ﬃ+ﬃ!+2
ﬃ ,ﬁ+2ﬃ>ﬀ! #ﬃD)! * !)' !D
)ﬀ'ﬀ! )JD
)>.ﬀ$
ﬀ! !)+(ﬁ& %ﬀ4
ﬀ
-ﬁ(
+2+.ﬁ#"'ﬃ 0&ﬃ !ﬃ +$
ﬀ

ﬃ1Bﬃ $W"ﬀ$ M ﬀﬂ3
+
ﬀ/
ﬃ3 +2+(ﬁ()!$)!+2ﬁ#" Og ﬁ '"

!1ﬃ/  +(W +Jﬃ&ﬃ -Iﬃ " /#"	)
)* &Y

ﬀ

)
ﬀ
+ ﬃ+2+(ﬁ(D&ﬁ+


>ﬀK$?+#)$0!K$?+(ﬀ15#, &ﬃB(ﬃ 21)b i31a54 MRﬃ +(6ﬁ#;EJD7%  (ﬃ 
ﬃ  
)' !+ ﬃﬁ98Q+2ﬃ  :ﬁ+8)8ﬃ
ﬁﬀ
ﬃ"#ﬃﬁ)8+/$
ﬀ
ﬀﬂ)##+2ﬁﬀ;ﬁ>ﬃ !+2#O@
)3 .ﬀ41+6 ,ﬀ7)+0 !5M $
ﬀ*ﬃ
 %ﬀﬂ$?)$, #,ﬀ7)+=/$)' !+'ﬀ;ﬁ26)#"8++6 !+8
)'  O&! ﬃ!(+ ﬃ Cﬀﬂﬁﬀ7

)#" 3
)Cﬁ, #"	
ﬃ  $)* + ﬃ 98+2 ﬃ 1)



2),ﬁ6 %ﬀ7
K
"ﬁﬀ7)+2=<:+ﬃﬂM

K
<GO;
)
[
#ﬃ)>)098, ﬁ$
 
1?)&+.ﬃ
'ﬀ*#RM
[
)
 
)%O ﬀ;6ﬁGﬃ

#), $  
), ="ﬁﬀﬂ),ﬀ7)3ﬂ1/2) 
)]"Jﬀﬂ)),ﬀ7)3ﬂ1/2)Aﬃ+Jﬃ
1H/#@% /
), (@ﬃ<  !+(W +2Jﬃ&ﬃ @ﬃ # /6)* %ﬀ7)+20
);ﬃDﬁﬀ7)ﬃ 6ﬃ  
	J/$)&ﬃ -Hﬃ ﬃ1Bﬃ W"ﬀﬂ$?Y
A
ﬀB$C.BEDGFIH  KJ
 ML
D:MDNBI  ﬂ



*O
 PC64$HQC(FIHRB(SB  

D:
)5ﬀﬂJ   ! H)!&BJI)' %ﬀ&ﬂﬀ43$G/:ﬁﬀ;ﬁ(H+);$+2ﬁ$, ,ﬃ6.ﬀ(ﬃ 
)/$)+20ﬃC
 ﬀ
ﬁ"#ﬃ )
ﬃ !+Tﬃ!+2#5 $+22)%$ )Bﬀ? #ﬃY
W
ﬀ! )0 6ﬃ 'ﬃ +2Jﬃ
 H$#&% ﬃ '.ﬀGﬃﬁJBﬃﬁﬂD

.ﬀﬃ 

ﬀ7ﬁﬀﬂ

!

ﬀ
ﬀ!)* #" @ﬃABﬀ;ﬁ.1ﬀﬂJﬃ 

M (YVU!E Q  OKﬀ$%"ﬁ#! ﬁﬀ! A;$ﬀ2J)&ﬃ Aﬀ4, +(+& )W%X#@< H
K
H
ﬃ:
ZY
LK$ Tﬀ7)+2ﬁﬀﬂ@ﬃ
\[
)ﬃ'
)Kﬃ]%H/$
ﬀ
, %$
ﬀ
-#,, +8$ﬀ7).ﬀﬂ M
Y
T
K
%X#%O> C(ﬁ# _^(^.`
ﬀ , #4ﬃ (
))* G ?6#ﬃﬁ$ﬂ $++& )&()!ﬀ! !).$>J, >ﬃ .ﬀ:ﬃﬁ98Q, !/J$?Gﬃﬂ
ﬀ
ﬀ&!
)' !(0(+ ﬃ3ﬃ

ﬀ$%"ﬁ#)+2 $+(+2.ﬀ40  Q Q 
)
.(.
 3"!0.ﬀ   $!ﬁ$1ﬃ

 
+2
ﬀ
ﬁ"#ﬃ
MRﬁﬀﬂ3
+8!+2 O3ﬃﬁﬀﬂ1.ﬀ ﬃ13 W"ﬀ$Y
F
ﬂ
)Jﬃﬂﬃ /ﬀﬂ.ﬀ41ﬁ0ﬀ $+2#!)! J, 4#2), %ﬀ$)+2
ﬃ&+2Jﬃ
ﬀ/
 $W) "ﬁ$5ﬀ&/$D$+ﬁ$
ﬀ
ﬃ

J (+ ﬃ 2ﬁ(
+/$)' #"Cﬃ4.ﬀ'ﬃﬁJ 	ﬃ .ﬀ
1ﬀ&!=ﬃ

J :ﬃﬁ#,$% $
)#,ﬀ7)+F)&+6 !# ﬃ"ﬁﬀL)+2(ﬃ=

//$)' !+'ﬀ;ﬁﬃ
)#(8<ﬃJﬀﬂBD1ﬁ)
ﬃ"&3$ $+  !Jﬃ  B

+6 9ﬁ#(ﬃﬁ 9ﬁ2ﬁﬀ7 ﬃ
ﬀ
ﬀ&!Y3T@+Cﬀ+2ﬃ<,ﬁﬀﬂ&()6ﬃ ?+(ﬁ J
(+ ﬃ6/0ﬀﬂﬁﬀﬂ

)#"Kﬃ ﬃ 98+2 ﬁGﬃ0)



K
< !ﬃ&3$ $+J$
ﬀ
!+ﬃ  !?  + ﬃ ﬁ0 G
)
%$6ﬁ#"  -B
ﬀ
++(1B!, *	Y

= J),ﬀ7)--ﬃyJ.ﬀ7)+2 +2)/(+)' $w"5.ﬀ  
)* + ﬃﬁ3Waﬃ
WR+2 ﬃ ﬃ W"ﬀﬂ$?;ﬁﬀ!  $	,$6+2 ﬁ3!)%#ﬃ3LZ,ﬀﬂ);+ﬃ  !?  + ﬃ ﬁ0 D6ﬃ ?
ﬀ
ﬀ!%ﬀ*ﬁD3Dﬀ*
  P
 
U
ﬀﬂ3
+8!+2ﬃW +ﬁ Y  ?Jﬃﬁﬀﬂ)/ $+!15#ﬁﬀﬂ);(+ ﬃ6/5ﬃ6ﬃ 98+2Eﬁ3ﬀ/$y $)%ﬀ7)'
ﬃyJ.ﬀ7)+2Aﬃ, #"
[
)
 
)q"ﬃ ﬀ4ﬃ+6 )!).ﬀ>$?+)' 315)+'ﬃy $
	J%$ﬃ+2 )3ﬁ
!/  + ﬃ ﬁ#,ﬀﬂ)*ﬀ*4ﬃ3/ﬀ*>ﬃI

#)!, W"ﬀ$
ﬀ
ﬃ"#ﬃ],ﬀ41J,ﬃ ﬁﬀﬂ3
+8!+2+*ﬀﬂ+281+2)' $+2!&Jﬃ
()(">9ﬁ2ﬁﬀﬂ ﬃ ﬃ $W"ﬀ$4$+2)* 315 !W"ﬀ*31J1/2)&ﬀ*:ﬃ ?
ﬀ
ﬀ!%ﬀ*ﬁ85'ﬀ*#,ﬁﬀﬂ&() "1$
ﬃ, ,ﬃ ;!)@  #ﬁ$>3ﬀﬂ&()@ﬃ !'.ﬀ'$++6%ﬀ7)Cﬃ 
)* + ﬃﬁ98Q+2Dﬀ? ( $	,$6+2%J)3J&Y
T;+( ﬀ+2ﬃ ﬀﬂ+6 '*ﬃ ?+(ﬁ+,J(+ ﬃ 
 K
< ﬃ@ﬃﬁ98Q+2ﬀﬁ $+ﬁ
).#ﬁ$?ﬁﬀﬂ2).JH%$6  Tﬃ
+2Bﬀ7ﬁﬀﬂ

)#"Hﬃﬁ1), (Hﬃ@ﬃﬁ98ﬃ+J)3ﬁY6HJ.ﬀ7) ﬀ/$]ﬁ$
$- )
ﬀ
+/ 
)Jﬃ 3
$ (+ ﬃ Kﬀ ﬁ)"
)?  +(ﬃ(B)#7ﬀﬂ#ﬃ '+& -Dﬃ

G+(ﬃ#K$
ﬀ*ﬀ*ﬁ2Zﬃ C.ﬀ ﬃﬁJKﬃﬁ
D

.ﬀB C(ﬁ#
 
P(P


)5$?+ 6 14
 ﬀ/
+)
ﬀ
! !+2:.ﬀ&" /#C9ﬁ2ﬁﬀﬂ<ﬃ 
ﬀ
ﬀ&! !, %ﬀ*)Wﬁ(ﬃ, 
ﬀ! 47ﬃ +(6ﬁ-ﬃ
 ﬀ
ﬁ"#ﬃﬁ)$0ﬃ!)' ﬁ$)ﬃ !4ﬃW +ﬃ !

+6 9ﬁ#Gﬃ  
ﬀ
+0ﬃE 
	J%$ﬃ+2ﬃ
J)3ﬁ&Y

 ﬀ,ﬁﬀ71/2)
)!(+2)* "4$
))! 9ﬁ2ﬁﬀL)ﬃ !#ﬀ! !).$>J3, <, 1);.ﬀBﬃ 
)/$)+2
ﬃ

#), $W"ﬀ$
ﬀ
ﬁ"#ﬃ ! ﬃ ﬃ +(W +2ﬃ&ﬃ -"ﬁ +6 !)%ﬀﬂ2)M5  1ﬀ7Jﬃ

O"	 $?#
ﬀ*)!+6 #$
;ﬀ! C

ﬀﬂﬁﬀﬂ

Bﬃ!#Jﬃ .$ﬀL)&ﬃ -J %ﬀﬂﬃﬁ+(
)' #"	D$?.ﬀ&'#"&Y
[
#ﬁﬀﬂ&()1ﬁ/ﬂ"	
+8'$ﬃﬁﬀﬂ) h31
	31 ﬃ0, W +& 'ﬀﬂJ$?ﬃ !+2Jﬃﬁﬀ;ﬁﬂﬁ;+6 ),ﬀﬂ)

%$6ﬁ+()%ﬀ7)+24 $$)!
ﬃ .ﬀ 1ﬀﬂJﬃ ID ﬀ*:ﬃ ﬃ'1ﬃ D

.ﬀ:

ﬀ ﬀ!($+2 6ﬃ 0>+0 -4ﬃ  $?
)!)71ﬀ!-!7W) "ﬁ$
+3 .ﬀ(ﬃ 
)/$)+2 ﬃ
ﬁﬀ
ﬁ"#ﬃﬁ)$ !ﬁXﬁ6 %ﬀ7Jﬃ#  !+(W +2Jﬃ 3 Y
K
 _8
)J)ﬀﬂ3
+8!+2#;$?.ﬀ*0 !&()
#ﬃ)96ﬁ*1ﬁﬀﬂJﬃ

!+)7!B&#)6#31ﬁXﬃ *ﬃ+2Jﬃ
 1ﬁﬀﬂJﬃ1D
F
J8, W +6 'ﬀﬂﬁ$*ﬃ
+ﬃ
)' ,ﬀ7)+N+) J+6 ),ﬀﬂ) !1ﬀ!-!;W) $"	ﬁ$)/$ﬀ7ﬁ#(Iﬃ  $
)' +ﬃﬁ98ﬃ+ ﬀ*
ﬁ3/ﬀ*0ﬃ ,ﬀﬂ3
+8!+2#y!+2) "ﬁﬀﬂ2)W!4&3$ﬂ(+#,LK$
ﬀ$)%ﬀﬂ)Iﬀ*# .ﬀ"ﬁﬀﬂ2))6ﬃ

, ﬂﬁ(
 	ﬂ+


;ﬂ '@.ﬀ($
ﬀ4J)!3 YD*ﬀ! ;ﬀ*##&ﬃ ';$+2Jﬃﬁ)+2)
)
+6 ++(ﬁ#" M $+J$
ﬀ
Dﬃ ,ﬀ41ﬁ6ﬃ
ﬃ W"ﬀﬂ$?3)' $
ﬀ
ﬁ"#ﬃ O-

+2) ﬀ&)
);W"ﬀ+6 ,ﬀ41ﬁ !(

+(1B!, 7ﬀ7)+20ﬃﬁ 
ﬀ
+Y
 

B_F

 

D4    B/F



F	GFID

+2ﬁ$, ,ﬁﬀ7)K.ﬀ7ﬀﬂ#ﬃﬁﬀL)+2 ﬃ

ﬀ4ﬃ+6 )Kﬃ  

'ﬀ;ﬁﬂ I %ﬀ7ﬃﬁﬀ! +3 0Kﬀ4ﬁﬁ.$
ﬀ7)+2Bﬃ
$
ﬀ! )!+(ﬁ6 ,ﬀ4
ﬀ
 ﬃ .ﬀ ﬀﬂ3
+
ﬀ/
ﬃ  +2+.ﬁ8<+8
)Jﬃ(+)+6 )$I3 4 $,ﬁ+2   !)%ﬀ7)J
$+2)!,$) ﬁ(
+2+(ﬁ(#"=ﬀ! #ﬃ  M".ﬀ < ﬀ4ﬃ ),ﬀﬂﬁ OK8W"ﬀﬂ+6 %ﬀ41J ! .ﬀ  /6)* %ﬀ7)+2 ﬃ B+2JﬃZ %ﬀ7ﬃﬁﬀ! Y

ﬀ
)
ﬀ
+ ﬃ 4ﬀﬂﬃ+(J)$
.$> ?+8!ﬃ .ﬀ'$+ﬀ15#ﬁﬀ4#+=ﬃ4ﬃ&3$ )!$
ﬀ
ﬃ#"$+ﬁ3&(),ﬀ*0 
F
EH/#@%:, (
))%ﬀ7)<J'$
ﬀ! )!+(ﬁ6 ,ﬀ4
ﬀ
0ﬁ2+(1ﬀ71ﬃ ,ﬁ+2ﬃ0)!Jﬃﬁ3
)67ER !+JJﬃﬂD</ )* %ﬀ*ﬃ
)#:ﬁ %&ﬀﬂﬃJﬀ! ﬀM EwD7%!OIﬀ*)+& #,ﬀﬂ);

ﬀ*,$>J)%ﬀ7)+2 ﬃ(!+2#;+$
ﬀﬂ&() ﬁ '"

!'ﬃ@ﬃ +(W +2ﬃ&ﬃ -
ﬃ ﬁﬃ&ﬃ 'Bﬃﬁ/ﬀ*#Bﬃ  
)' &Y

+(ﬀ! ,ﬀ7)3&()Bﬀ43$ ﬀ$%"ﬁ#)+1+(J)#"	 M5#JH
 ﬂK
% 

#!T') H$#
 

(OK 

ﬀﬂJﬀﬂ

!D+2.ﬀ? 
)' #" ﬃKﬃ+2ﬃ
#''ﬃﬁ $
ﬀ4J)!3 H

% ﬃ

'ﬃ|H$#&% ﬀ
, #Dﬃ 1+2)' !, 6"+))/ ﬃ'

'ﬀ;ﬁ,   %ﬀﬂﬃﬁﬀ? <1ﬀ&'!W) "ﬁ$+3 C.ﬀ0ﬃ 
)!$)+2 ﬃ
!)' ﬁ$)ﬃ !'ﬁ(
+2+(ﬁ#" ;ﬃ ﬃ $W"ﬀ$5MG6ﬁ+2ﬃﬃ

/ﬂO;ﬀ*#"+ﬃ 3.ﬀG$
ﬀ! !)+(ﬁ& %ﬀ4
ﬀ
>ﬃ1.ﬀﬀ ﬃ
3
+
ﬀ/
ﬃ3 +2+(ﬁ(1ﬃ'.ﬀﬂ  + $
ﬀ
Zﬃ1Bﬃ W"ﬀﬂ$?( $+2)!,$)'ﬀ? #ﬃY
K
ﬀ! !).$>J,  $6)' ,ﬀ7ﬀ*3$ +22)
(+22)' w"6

+)#	 ,ﬀﬂﬃﬁﬀ! +(8	 3+2N!1/2),Jﬂ(+

  %ﬀ45#ﬃ 3
),  $/$?#ﬃD$
ﬀ! )!+(ﬁ6 %ﬀ2
ﬀ
 !
ﬁ6 ,ﬀﬂJﬃ)$
ﬀ
#Hﬃ (!)* ﬁ$)3  ﬃ $W"ﬀ$>#"$
ﬀ! ,ﬀ$), #$
 ﬀ! AW +6 )!   ﬁ+6)$)ﬁﬀ! + %ﬀ4ﬃ+6 )7!
&ﬃ -ﬁ$
ﬀ*#',ﬀﬂ)'ﬀ4#I$+2!))@,ﬁﬀﬂ&() ﬂ(+

',LK$
ﬀ$@+ﬃ I.ﬀCﬃ 
)/$)+'
)I.ﬀ>$
ﬀ! %ﬀﬂ$ ﬃ
), #%ﬀL)+2ﬃ )* ﬁ$)ﬃ /6W +ﬁ&Y

+ﬀ1ﬁ#ﬃ
>!Gﬃ;1ﬃ !!EJD % "ﬁ W +3 ,ﬁ#'!)0J +)#
ﬃ

%$6ﬁ+6 ,ﬀ7)+20+ $ﬀ7 ﬃ !)#ﬃ2!J<)Jﬃ;  /$>#!3) +2ﬁ$)#6ﬃD.ﬀ !)' ﬁ$)ﬃ ! 6ﬁDﬃﬁ +(Tﬃ
!+2

ﬀﬂﬁﬀ7

! "	ﬁﬀﬂ))%ﬀ7)34ﬃ(ﬃ+2J6H$#&% , (
)3ﬃ

+*1J)ﬁ0 3+ $ﬀ71/2)0J(ﬃ ,$K 3)+2
ﬁ(
+2+(ﬁ(#"Iﬃ6),ﬀ*##3
ﬃ+!)' J$?)ﬃ *ﬃ 61Bﬃ W"ﬀ$Y T@+8 J)%ﬀ7)' +2).(+2)*  " @ ﬀ$%"ﬃ# ﬃ
)+ +2.ﬀ! 
)' #"	AW +3 ,ﬁ#'!)+2E!1/2)ﬃ/31/2)--ﬃ

#ﬃW +6 'ﬀ7)+ ﬃ I,$
ﬀ*ﬃ
ﬁ#(ﬃ 3ﬃ 98+2 "#- ﬁ &GM3 W"ﬀ$>#"8ﬂ+2ﬁ"#" ,8)ﬃ w  ﬁ+8)$ Og	'ﬀ*#A (
))!/2)
,ﬁﬀﬂ&()6ﬃKﬃ 98Q, ﬁ$>, D !)' J$?)ﬃ DﬃZ3 W"ﬀ$"ﬀ! C.ﬀ   ﬁ+8) "

#6+$
$
ﬀ&+2J)
 ( 
  
U
ﬃ])* ﬁ$)ﬃ IﬃJﬃ1Bﬃ $W"ﬀ$0ﬀ! H.ﬀCﬃﬁ98ﬃ+0ﬃ0+2ﬃ(w"

/# ﬁ(ﬃ, )&Y
[
#ﬁﬀ71/2)$?
+)!).ﬀﬂ)$%, (
)))ﬃ

/6#,ﬀ;ﬁ, 

 )##,ﬀ7)+4

!)&'ﬀL)#">ﬃR %ﬀ7ﬃﬁﬀ! B+2.ﬀ! )* #" 
+3 -ﬃ Aﬀ4ﬃﬁ.$
ﬀ7)+2ﬃ ﬃ

+(1B!, 7ﬀ7)+2(ﬃ;.ﬀ
 
 * 87/B$?+(ﬁ3&() !6

'ﬀ;ﬁﬂ I+(J)#"84+ﬃ 
.ﬀﬃ 
)!$)+2C) .ﬀ5$
ﬀ! )!+(ﬁ6 ,ﬀ4
ﬀ
ﬃ $
ﬀ! ,ﬀ$), #!)#"ﬃ W"ﬀﬂ$?#"	 +ﬃ1Bﬃ W"ﬀﬂ$?#"	 )!# "	
.ﬀ!  !ﬁ$6ﬃ
 ﬀ
ﬁ#ﬃﬁ)8 !)* ﬁ$)3 I)
ﬀ
+2+(ﬁ#" A
),ﬁﬀﬂ3
+
ﬀ/
ﬃ  !+2+(ﬁ#"	A)IIﬃﬁ98Q!&ﬃ -
ﬃW +ﬁ#&Y
  5D5C6  B DNFH  J0(S NF

  BEDGFIH
L
 

BED$HMH
 +J)!()EﬃC$
ﬀ4ﬁﬀ$>)3ﬃ'ﬃ 
)!$)+2 ﬃ'
 ﬀ
ﬁ"#ﬃﬁ)$(ﬃ !+2#;ﬁﬀ! 6)!$
ﬀ
ﬃ#"EH$#@% 
+ﬃC++("(##)$ !-$2!I!J.$ﬀL)+23ﬃﬁﬀﬂCK$
ﬀﬂﬃ  !KﬃK

%$6J+6 %ﬀ7)+2Eﬃ <ﬀ! 'Y

ﬀ "!)+2 ﬃ>

/ﬀ* +$
$>ﬃﬀﬂ2)@!ﬁ.ﬀ$<  ?+Jﬃ , %ﬀﬂ2)Cﬃﬁﬀﬂ;
ﬁﬀ
#)!+0 6ﬃ>.ﬀﬁ.ﬀ7ﬃ
)8#
$+2!))6ﬀ* ﬁ +ﬃ ﬃ
 ﬀ
ﬁJ;5, ' 6ﬀﬂ ﬁ(J.ﬀ*0 5ﬃ,  +(ﬁ& %ﬀ*"1ﬃ

%$6J+6 %ﬀ7)+2Gﬃ < ﬀ? -&YﬃD*ﬀ? ) ﬃ
$>3ﬀﬂ)-ﬀ*"ﬃ +(ﬁ6 ,ﬀ*"(c  @cgiKa 31  
K
b	  	& a 	#O@i*ﬃ&.ﬀ TW# H$# ﬃ+22)-%15)A!)-ﬃ%  ?ﬀ! !, 
.WR)3 '"#'+2*ﬃ

%$6ﬁ+6 ,ﬀ7)+24ﬃW< ﬀ! '7!Bﬀ! )0 ﬃ ;

)Jﬃ@ﬃ1)*)! * !)' ! ﬀﬂﬁﬀ7+(ﬁ
+ﬃ&ﬀ&+2I)' %ﬀ&ﬂﬀ4##3 !1.ﬀ(ﬃ6_6Jﬁ)+20ﬃ), W +6 'ﬀﬂﬁ$@ﬃ

JI

!)&( H$#&% /ﬂ1ﬀﬂJﬃD M

(P
<Q  O +ﬃ H.ﬀ>$ﬀ? )+.ﬁ6 %ﬀ4
ﬀ
5ﬃ5.ﬀ!  + $
ﬀ
Jﬃ1Bﬃ W"ﬀﬂ$?5ﬃ6.ﬀ#ﬁ.ﬀﬂﬃ
)
)/ﬁ/ﬀ! !).$>J3, &()
+3 K.ﬀEﬃ 
)/$)+2 ﬃ

ﬀ4 #"ﬁ#ﬃ  M:!+"W +& (=ﬃ
ﬁﬀ
ﬃ"#ﬃﬁ) O4ﬃJﬀﬂ'"ﬃ &", -"
)' !&Y


, W +& 'ﬀﬂJ$?Dﬃ  +Jﬃﬁﬀ;ﬁ'ﬃ H$#&% ﬃ6&/ﬃﬁﬀﬂ)#W +6 )!&()Dﬃ>$ﬀ? %ﬀ$), #)#"0/$?)* +Bﬀ*ﬃ
ﬁ2ﬃ
)#";ﬃ%'ﬀ7), .ﬀ*3$ "ﬃ $++8!);.ﬀ ﬃ $W"ﬀ$D
)&!+Tﬃ!+2 ﬃ0<ﬀ! -Jﬃ@(ﬃ !@ﬃ
, ))3)G+22))$  $ﬀ7#
>/ .ﬀ41+6 %ﬀ7)!+0 
! ﬀ! !)0 1ﬃ

/$
ﬀ
ﬀﬂ2)##+2>ﬃ  +$
ﬀ
1)!, ' !)' !
, 1)!)%ﬀﬂ2);ﬃ>$+2!)' ﬁ0 Dﬃ  !+(6ﬁ#Xﬁ*+	//$)' #"Hﬃﬁ4!+Tﬃ!+2 ﬃD.ﬀﬁ.ﬀ7ﬃ
)YT@+&ﬀ+2ﬃ
ﬀﬂ+6 'Iﬀ4ﬁﬁ#"63,1+ ﬃ 
)] $)%ﬀ7)'+*1J)y3 H.ﬀ4ﬃ J3ﬃﬁID

.ﬀ0!4


)Jﬃ3ﬃﬁ7+))/
ﬃ&.ﬀ0
ﬀ
ﬀ&!1 ,ﬀﬂﬃﬁﬀ! +ﬃ -Aﬀ4ﬁJ.$ﬀL)+2*ﬃ&ﬃ 
)/$)+2(ﬃ;
ﬁﬀ
ﬃ"#ﬃﬁ)@ﬃﬁﬀﬂ .ﬀ ﬃ1Bﬃ W"ﬀﬂ$?%'ﬀ? +ﬃ
)J 	Y

J$
Jﬀﬂ)A'), (;ﬃ&ﬃﬁ98Q+2Bﬃ%+2ﬃ(8ﬂ+)* @(+ﬃ &ﬃ &ﬃﬁ98Q+2"(+22)' 1" &.ﬀ
  $!ﬁ$@ﬃ
 ﬀ

), +.ﬁ(ﬃ&)*ﬃﬁﬀﬂﬃ .ﬃ &", -.
)' !*ﬃ@.ﬀ3$% !+ )!'ﬀ! )J,+ﬃ * %ﬀ*) ﬀ7), , 
. $W +6 Bﬀﬂﬁ$ ﬃ@.ﬀ5ﬃﬁ98+ !ﬁ$@ﬃ)
ﬀ
ﬀ&!&$+(+.ﬀ*0 /+3 .ﬀ3ﬃ 
)/$)+1ﬃ
ﬁﬀ
ﬁ"#ﬃﬁ)$H1)!, (
ﬃ   !+(W +2Jﬃ&ﬃ >ﬃ

#	ﬂ!)9ﬁﬀ7)+Y

?Jﬃﬁﬀ7) +8  J)%ﬀ7)'!#Jﬃﬁ#" /2) " 0

%$6ﬁ+),ﬀ7)+Eﬃﬁ
9ﬁ2ﬁﬀﬂ ﬃ 
ﬀ
ﬀ&!1)' !16$
ﬀﬂJﬀ*3$ $+(+2.ﬀ? #$@, 1)!)' ,ﬀ*)5.ﬀGﬃ 
)!$)+2 ﬃ (
ﬁﬀ
ﬃ"#ﬃﬁ)1ﬀ*#ﬃ
"]!+2 ﬁ36:!&

/$
ﬀ
#=,ﬀ*#!+2Jﬁ3, ! ﬁ '"

!&ﬃ8ﬃ +(W +2ﬃ&ﬃ - ﬃ B)*  ﬃﬁﬀﬂﬃ*
 ﬀ
&"#$
ﬀ
, !
T;+& ,ﬃ=
)
 
)* ;ﬃﬁﬀ7&
ﬁﬀ
#
ﬀ
, HJﬃ$?+(J)6):ﬃ >.ﬀ"#ﬃ, %ﬀ7+(ﬁ<'ﬀ! !)J6)@/
  36#3,ﬁ.ﬀﬂ))#ﬁ$>#ﬃﬁ$,/?(
 MGz S

P	O-Y
W
), (8-$G)* %ﬀ7ﬀ*q$ +(ﬃ ' !+2)N, $60 Gﬃ 1ﬁﬀ&! ﬃﬁﬀ70.ﬀFﬃ6)!, "#ﬁﬀL)+2 ﬃ  ﬀ! ,ﬀ*
)' !
#!)' ﬁ(),ﬀ*3$KﬃH$#&%  +ﬃ#&ﬁ*/6 ,ﬀ7)+K)%ﬀﬂ2),+ﬃ HHﬀ4ﬃﬁ.$
ﬀ7)+2ﬃﬃ

+(1B!, 7ﬀ7)+2Gﬃ3.ﬀ
 
, ' ! MG#

Y
H!D#

H$#&%$%X#@)X#@%RH$#
 
ﬃ
 
O+"0+ﬃ I,#-+2ﬃﬃ

%$6ﬁ+6 ,ﬀ7)+2'ﬃ]ﬃ W"ﬀﬂ$?
ﬁ.ﬀﬂ6),ﬀ*0 ﬂM   + ﬁ 
)- <
K K
< )=H

YJF
 
%W#&)W#&%!O Y

+ $J),ﬀ7)-*ﬃ@+6 )' ,ﬀ7ﬀ*3$1$+2ﬁ$, , /2)
,ﬁﬀﬂ&()3ﬃ ' +ﬀ1 !q$ ﬃ+'ﬀ4#3ﬃ

ﬀ2ﬁﬁ.$
ﬀ7)+ ﬀﬂ#.ﬀﬂ)3ﬃB

ﬀ? %$
ﬀ

+2+(ﬁ"! 

ﬀ*ﬁﬀ*ﬁ&()
ﬃﬁ ), * )+(0 > ﬀ&',ﬀﬂ)0ﬀ? 3.ﬀ ﬁ(
+2+(ﬁ>ﬃ =ﬃ +$
ﬀ
 !+Tﬃ!+2.ﬀ-ﬁ!)+2ﬃw '!+ﬃ %$5ﬁﬀ ﬃ
)3 # .ﬀ=  ?)+2 ﬃ  #'"KJﬀ7)ﬃ !#'ﬃ

# +2Jﬃﬁﬀ7)+2 


)Jﬃ ﬃ

# 6ﬁ)* %ﬀ7)+2 ﬃZ+#


&7ﬀﬂJﬀ7)+20ﬃ C.ﬀ15+('ﬀ&'!3
);D$

$?6ﬃﬁ:$
ﬀ! $1+2Y
 
 

 
U
  
  
U
  
	  
          
 	
  

 

 ﬀﬂﬁﬃ ! "

ﬁ

#
 %$&(' *)  +   & ,  -    ./$0'
 &   	1) 	12  ) 	 	   	 3$
 
4
2 *565    	1)7 5 753'  &
& 8$ $65  :9 2  ;$ 	 
<>=
@?3ﬁBA
<
#DCFEGE
YIH
Y
1KJLANM$POPQSRTMLA #VUﬁTQWO*@XZY[ANJD\^]>TANXK]_ANJ`Y[Aa?cb
H
Xﬁ3dAeMSJgf
H
< %3h.`(P

 
f[M[AaY[Aa?cb
Y
1KJLAeMPOPQLRTMSAif^j
<
`(^kfkldl
 

 Pnmo?TRTMWOd]pf[mkMqOPXK]_A
 
AN?
Fsr
ldl*ﬃthdh

*
;UZu
 
UvmsOxw
Fsr
ldl*ﬃthdh

(
;UyuduNzv{ ﬃ ;O*@?
F
sO*@?@?TRs|DR*1KJ&Y :ﬃ 1sRdMWY[AgO*}w~u(Y WM

OpX[Xﬁ]WZE# \^D{
Y
JLAeMSPOPQLRiTMSA #`U}[TQqOp@XZY[ANJD\^]TANXK]_AgJVY^A0?cb
H
X[TdAeMWJNf
H
< %3h.`pz

f[mo?TRiTMqOd]pf[mkMWOpXK]_A
{>JSJWOpŁD{a

EkXKOPMOpXkY
<
?OpX[AeQqOxM

CXkJLQWTQS[QSAifkRi[JSQLRiXf
 
7dPzih.`[f
H
\$#

AOPX:ﬃ <OxMWTA < #IE{/CF{
H

CX[JSQSTQW[Q{ C )f
H
XkTdAeMWJSTQLajRdMWY^AOP^wZlkf
<
AgJSJWOd]pf[mkMWOpXK]_A
D@?@?TAgJX%
H
mmCF{
EGO

RdMqOxQSRiTMLA
<
C
Y
<8f
H
<]%3hdhpz[udf[{ \

<
jIf
<
ANJSJqOp]df[mkMqOPXK]_A
BN x¡PC.Bd¢
£n¤B¥¦  Bg§G¥ o¡sB©¨G¥$Cd¡K¨G¥sª Fs  DNBN¡s«WD
L
¡s¥^ F
O
Bg§G¥­¬®¡K EBED¯¡PH°N±G 
O
¡ Cd¥ ¥¦¤B¥¦¡K«¯¥}¨°²s¥

¥i¤ D³¨G¥$HMCd¥}n¡k FB± B>Bg§G¥´§MD³B_Fs 

F
O
Bg§G¥ «¯¡ HG¥ﬀBv¥$H/¤ D¯  FIH
L
¥$HRB1µTCd ¡ Bg¥¦ xpª
O
¡K±o«NBgpª o¡s«¯¥/Fk¶
«¯¡k²s¥^·¡ Ho¨1 *D¤B¥¦ xx¸gª o¡k EB D¡s«³«

§MD³¨o¨G¥$H1±MHo¨G¥¦ ¡n¹-D³¨G¥} o ¥¦¡s¨1«¯¡

¥¦ 'F
O
¡K¥/FB«5D¯¡PH´¨G¥  F/,DNBgpº
»
±G EB§G¥¦ 
L
Fs ¥sª>e¥i¤/¥¦ ¡K«` ¥:Cd¥$HB FB¥} g¤[¡ BEDGFIHo;¡ Ho¨¼Bg±o¨MD¯¥}½N±   Fs  B-Bg§G¥§

 FPBg§G¥^,D³
Bg§G¡ Bn¹¡ BN¥}  C(FB±o«³¨¾¥
O
F/±MHo¨ D5H Bg§G¥¿N§G¡K«³«GF}¹e±G¶qN±G 
O
¡ Cd¥ F
O
¬®¡k xpºÁÀ7F}¹
O
 ¥^ÂÃ±G¥:HMC

Ä ½Å¶yÄ

HBg§G¥ﬀB DGC  >¥¦ EB±G ¥­Å;¡K¨G¡K y¶;§G¡KZ¨G¥
L
FIHoBN ¡ Bg¥}¨ DNBg©e±GN±G 
O
¡ Cd¥ D
L
¡ID5H 
 u


 
U  	


Cd¡o¡K D³«GDNBED¯¥}FIH¡k  Bg§ª¥} ¾¥$CﬀD¯¡s«¯«

D5H¡k *D³¨ ¥ IDGFIHopºﬀ §MD³«¯¥.Ä ½Å  FPBg¥$HBED¯¡s«¯
O
Fs 
¬®¡k x ¥(S «NFB ¡ BEDGFIH§G¡¦¤B¥Z¡s«¯ ¥¦¡K¨

>¥¦¥$H ¹-D³¨G¥}«

¨MD³_Ci±oN¥^¨ª~¹¥ o ¥}e¥$HRB§G¥} ¥Z ¥}N±o«NBg
F
O
¡ Bg§G¥$Fs ¥ﬀBED5Cd¡s«¡PHo¨ o¡k ¡
L
¥ﬀBN *D5C Bg±o¨

ªBo¡Ke¥}¨ FIH Bg§G¥%¥(S ¾¥} *D¯¥$HMCd¥n¹¥ B¡PD5HG¥}¨
O
  F
L
BN¥¦ x ¥}BN *D¯¡K«·N±G g¤B¥

-FIH ¬®¡K xv¡ HG¡K«GF BN¥}B½_DNBN¥}pªÁ¹;§MD5Cx§:¥i¤k¡K«³±G¡ BN¥}>Bg§G¥=Cd¡o¡k D³«5DNBED¯¥}
F
O
¡ﬂﬁD¶Wo¡ Ho¨µﬃ! #"y¬%$'&[¸Ä ½Å
O
Fs  ¬®¡k P¥(S «GFs ¡ BEDGFIHª
O
Fs   F Bg§!e§G¡s«³«NF^¹N±Ge±G 
O
¡ Cd¥
s¥/F/«NF
 L
¡  D5H y¡PHo¨
L
FID³ B±G ¥%¨G¥ﬀBN¥:C.BEDGFIHº#.¥N± s¥}B Bg§G¡ B ¡(ﬁI¶Wo¡PHo¨  F/«¡K *D
L
¥d¶
BN *D5C Ä ½Å Cd¡PH o  FB¾¥ Bg§G¥*) xB
L
¥ﬀBN¥} x F
O
B§G¥­¬®¡k  BED¯¡PH N±Ge±G 
O
¡ Cd¥ B_F  ¥¦¤B¥¦¡K«WBg§G¥
¨o±oB¶ C(F^¤B¥¦ ¥}¨ s¥$FB«GF

¡PHo¨ B_F
L
FIHMDNB_FB 
L
FID³Bg±G ¥ Cx§G¡ H s¥}"F^¤B¥¦ ½«¯¡k  B¥´_Cd¡K«¯¥}pº
+-,/. 0!132547698(:(;<2>=/6ﬀ1
 =
A '# \$#<¿OPMWJVAew@?K?TRdMqOxQWTRiX
=
OpJ`Y[A,6KX[ANY1Q
=
ABA 	  	CEDGFIHKJ3LMDNH JLQSMqOxQSA,ﬁ

OpJVRiX[AaRPOTQWJ
=
9ﬁ
=
AgJLQ7?kMSTRdMWTQSTAgJ@XRdMSY[AeMÁQSR [XkY[AeMWJLQqOPXkY3?sOPJSQ ﬁdAeRi?TR(ﬁi]eOp?}OpXkYv]?@@Ł;OPQW]
=
@JSQLRdM

RMOsQ
=
A?K?OpX[AeQRQ
E@U}k@YTS·OPQSAeMIO?I?BAgOPMSJDQSR
=
OgdA Aw[@JLQSANY¿@X1Q
=
AU?sOpJLQ
=
@JLQSRdM

RPO7<¿OPMWJNfB?TAgOg^@X:ﬁPOPMWTRdkJQSMqOp]q}J
JSK]
=
OpJ pOP?@?TA

X[AeQNSRdML^JnOpXkY Rd[QWVkRXS ]
=
OPXkX[AN?@J(Y  OPMLMgfu,^(^(UZ[Q # ?OPMﬂﬁdAyOpŁnRikX¦Q RPOSVOPQLANM@J
?@TdAN?

QSR

A\?kMLAgJLANX¦Q·@X½Q
=
A JS

JS[M]O³Od]_A RMOM<¿OPMWJNf}@X½Q
=
A\ORdMSŁ RMOG]_AIRdM^?BRiJSJS

?

?TR[]eOp?@?

?@@U}k@Y
SVOxQSAeMgfkOxQ`Y[A/?kQ
=
MqOpX:ﬁi@X ﬁOMLRiŁOv]Rd_?K?TA RMOŁvAeQLANMSJVQLR;JLAedAeMqOP?Ã}@?TRiŁvAeQSAeMWJ`Y

?@98BRdMWYfÃu_^.^dlZ[Q
#DJ^O³OPM·OpJ?@@U}k@YaSVOxQSAeM·@J·]_RiXK]_AeMWX[ANYfiRiX[ADRPOQ
=
AIŁvRiJLQ@Ł?BRdMLQqOpXiQMSAg]_AgXiQ·Yk@JW]_RxdAeMWTANJOPMSADQ
=
A
X}kŁnANMLRikJ@ﬁdAeRi?TR(ﬁi]eOp?@?


Ri[X ﬁ'OAgOPQW^MSANJNf/MLANJSANŁ

?@@X ﬁyQSAeMSMLANJSQLMWOp?bS·OPQSAeM+ﬃF]eOPMLdANY ﬁik?@?@TANJNfBR

JLAeM+ﬃ
dANY
/
Q
=
A <OPMSJ
Y
JLAeMSpANM

OpŁvAeMWO(c <
Y
d
RiX

R¦OPMWY½Q
=
A <¿OPMSJI?TR

Op?\¦[MSdA

RpMVJ]?sOd]_Ag]MWOOQ
OPQ`Ł%@Y©OpXkY
=
9ﬁ
=
?OPQSTQWkY^AgJQ:#DJVQ
=
A

OPMLAaJWe?BAeMW?BRiJLANYZRiXTf@H 	 	f.1	ghL jii 	;4ek@f JS[MWO³Op]ANJVJWk]
=
OpJ
YkkX^AgJ OpXkYl?BAeMWŁ;OOMLRiJLQ?BRi?

ﬁdRiXkJNfBQ
=
ANJLAvJWŁ%Op?@? ﬃJW]NOP?TA ﬁik?@?

OAgOPQW^MSANJ OxMSA

AN?@TANpAgY¿QLRZ@XkYk]eOPQLA
MSAg]_ANX¦Qgfp[Q AmQMS`TQ
=
@XnQ
=
An?sOpJLQoOA/S Łv@?@?@TRiX

AgOPMWJNfpJS_?BAeMﬂ6s]Op?IV[RpSJ>RMO~?@@U}k@Y3S·OPQSAeMqY <¿Op?@@XvAeQOp?[Q@f
 
zdzpzIrI<1Ag?@?TRdX´AeQ Op?[QTf
 
zdzkuPrI<1AN?@?TRiX1AeQ Op?[QTf
 
zdz

ZsQBkŁvAeMSRdkJIŁvR^Y^Ag?@J
=
OgdA

AeANXl?kMLRP?BRiJLANY¿QLR
Awe?K?Op@XaQ
=
ARpMW9ﬁi@XaRPOP<OPMLQWOpX ﬁdk?@?@TANJRQ
H
JS@X ﬁIO'ﬁpAgX^ANMWOp?}]TMq]k?OPQSTRiXaŁvR^Y^Ag?iQSR ]eOp?]k?OxQSA7ﬁdMLRikXkY
QSANŁ?sANMWOPQW^MSAOpXkYt?kMLANJWJS[MLA]_RiXkYkTQSTRiXkJO

RxdA0Q
=
A0QSMSu?K?TAv?BRi@X¦QIOpX[Y

Ag?TRXS Q
=
A

Ri@?@@X ﬁa?sRi@X¦Qgf
Y DO

AeMS?TAAeQIOp?[Q@f
 
zdz[uwZoY[AeQSAeMSŁ%@X[ANY1Q
=
Av][MLMSANX¦QD?TR[]eOPQWTRiX[JRiX=<¿OPMSJBS
=
ANMLAU?K[MLAn?@@U}k@YtS·OPQSAeM
RdM

MW@X[AvJLRi?@[QSTRiXkJI]_Rik?@Y¿Aw[@JLQ @X¿Q
=
A3?kMSANJLANX¦Q ]?@@Ł;OPQLAxQ7Y <´AN?@?TRiX´AeQ Op?[QTf
 
zpzkuwZoAePOp?@KOPQLAgY¿QNSR
ŁvAg]
=
OpXk@JSŁ%JoORdMQ
=
AqORdMWŁ;OxQWTRiX%RPO ﬁik?@?@TANJyiJLRi?OPM
=
AgOPQW@X ﬁﬀSTQ
=
JS

JS[MWO³Op]AI]_RiXkYkK]_QSTRiX;RdM ﬁdAeR.ﬃ
Q
=
ANMSŁ;Op?
=
AgOPQS@X ﬁ½OPQJ
=
Op?@?TRpS Y^A?[Q
=
JQbY\<¿Op?@@XZANQIOP?cf
 
zdzpzZoOp?@JLRJS ﬁ(ﬁpAgJLQLAgY1J
=
OP?@?TRpS3OpU}kuOAeMWJOpJ
Q
=
A ]eOp[JSARPOO Ł;OpJSJSTdARi[Q]VkRpS RPOSVOxQSAeM<OMLRiŁﬂQ
=
ADMLA_ﬁpRi?@TQ
=
S
=
]
=
]eOPMLdANY;Q
=
A&ﬁik?@?

OAgOPQW[MLANJgf
S
=
@?TAvY

RdJSQWOPMWYAeQ¾Op?[QTf
 
zdz
 
Zk]RdXkJS@Y[AeMSANY Q
=
AVMLRi?TA·RPOKQSRP?BR.ﬁdMqO?
=/
S
=
AeMSA·Q
=
AVŁvAN?TQW@X ﬁIRMOBJ
=
Op?@?TRpS
ﬁdMLRikXkY:ﬃ]_AI@JQ
=
AIJSRd[Mq]_ADRPO5S·OPQSAeM·OPQ
=
9ﬁ
=
?OPQSTQWkY^AgJYk[MS@X ﬁ3?sANMSTR^YkJRMO
=
9ﬁ
=
R

?@@U}kTQ

Q
H
JS@X ﬁ
O JS@Ł?K?TADŁnR^Y[AN?#ORdM?TR[]eOp?
=
AgOPQQLMqOpXkJ]?BRpMSQgfzY `ANQW]
=
f
 
zdz
 
Z/JS ﬁ.ﬁdANJSQLANYQ
=
OPQQLMqOpXkJSTANX¦QŁvAN?TQS@X ﬁ0RPO
]_A @XyQ
=
A`ORdMWŁ RPOOnJLAgOpJLRiXKOP?ÃQLMW]W^?TAIRMOJSŁ;Op?@?zSVOPQLAeMVkRXSJVŁ;O

R[]e][M`@XZY[A/?kMLANJWJSTRiX[J`Op?@ŁvRiJLQ
AedAeM

S
=
AeMSA·RiX?<OxMWJ7S
=
AeMSAVQ
=
@Xn]_A`@J¾@?@?@kŁv@XKOPQSANY
/
X^RdMWŁ;OP?k@Xk]e@Y^AgXk]A·Awe?BRiJS[MLAxQ(%`Ag]_ANX¦QW?

f
Y

=
MS@JSQLANXkJLAgX~f
 
zpzdlZ^JS ﬁ(ﬁpAgJLQLAgY0Q
=
OPQQ
=
A ﬁik?@?@TANJoŁ;O
a
A{ORdMWŁnAgYﬀOMLRiŁ.ŁvAN?TQW@X:ﬁI]_A^S`TQ
=
@XJSX[RXS
?sOd]W^J`Y[A/?BRdJWTQLANY©Yk[MS@X ﬁ
=
9ﬁ
=
R

?@@U}kTQ

?BAeMSTR^YkJOpXkY©JLQW@?@?ÃMLAgŁ%Op@Xk@X ﬁv@X1Op?@ŁvRiJLQ{?BAeMWŁ;OPX[ANX¦QW?

J
=
OpY[ANY;JS?TRP?BANJQ
H
JS@X ﬁ Q
=
AX[AN[QSMLRiX%JW?sA]_QLMSRiŁvAeQLANM¾RPOÃQ
=
A  OPŁ%Ł;O*ﬃ %O

\m?BAg]_QSMLRiŁvAeQSAeM>RdX

R¦OPMSY
<¿OPMWJ
Y
Y

JSJSA

feY <¿TQLMSRPO³OPX[Rx AeQ¾Op?[QTf
 
zpz
 
rmkAN?@YkŁ;OPX AeQÁOp?[QTf
 
zpz

Zm?kMSR}YkK]_ANYnŁ;Op?KJoRPO ﬁdMLRikXkY:ﬃ]_A
c³@X©Q
=
AvORdMWŁRPObSVOPQLAeMRpM
=/
Y[MWOPQSANY1Ł%@X^ANMWOp?@J
d
@X©Q
=
A _?I?BAeMnOA/S3ŁvAeQSAeMWJVRPOQ
=
A <OxMSQWOPX1JS[MTﬃ
O³Od]_A OPQŁ%@Y1OpXkY
=
9ﬁ
=
?OPQWTQSkY[ANJQ
 
=
ANJLAOp^Q
=
RdMSJ|?kMLRP?BRiJLA OvQ}SR;ﬃ?O

AeM`ŁnR^Y[AN?~RPOQ
=
AaMSA,ﬁdRd?@TQ
=
f
?kMLAgJLANX¦QLAgY!OpJaOﬂS·OPQSAeMTﬃ]AMW]
=
?O

AeM

[MSTAgY

ANX[AgOPQ
=
OyMSAN?OPQSTdAN?

Y[M
#=/
Y[MSR(ﬁpAgX$ﬃ[?BR}RdM ?O

AeMRQ
 
=
AaOpXKOp?

JS@JRPOoOp?@?BQ
=
ANJLA MLANJW[?TQWJ^?kMLRx^@Y[ANJVOJLQSMSRdX ﬁvJW]eTANX¦QS96s]MqOPQSTRiXKOp?BQLRvJLAOxMq]
=
ORpM·MSANJS@YkKOp?
OpŁvRdkX¦QWJ·RPOo?@@U}k@YﬂS·OPQSAeMV@XZQ
=
A 6[MWJLQ|OA/S°ŁvAeQSAeMSJVRPOGQ
=
A2<¿OPMSQSOpXZJS

JW^MWO³Od]_AxQ
 	\
o
 
 
ugh 
  
U
<´K]
=
RPOQ
=
A <OPMLQWOpX!JS[MWO³Op]A
=
OpJ

ANANX@X¦QSANXkJLAN?

J
=
Op?BANY OpXkYMLASRdMSpAgY
$
OPAeRi?@OPX ?kMSR;ﬃ
]_ANJWJLANJNfBJLRyQ
=
OPQ O-S`@Y[ANJ]?kMSAgOpY¿?O

AeMRPOYk[JSQIX[RpS*]_RxdAeMWJ?OPMﬂﬁdAﬀ?BRdMLQWTRiXkJRPO>Q
=
AU?K?OpX^ANQQ
<
Ri?OPM
?O

AeMLAgY Y[A/?BRiJSTQSJRPO&<¿OPMWJnJ
=
RpSQ
=
]W8Op]N]kŁ k?OPQWTRdXkJ0RPOYkkJLQv@X Q
=
Aﬂ?sOpJLQRQ{Y
 
OpXKOPPOkf
 
zdzpzZ
]_RiXkJS@Y[AeMWJQ
=
OPQS`@Y[ANJ]?kMSAgOpYvOpX[YndRi?@[Ł%@X[RikJÁOd]e]e[Łk?OPQSTRiX RPOBYkkJLQ¾R[]e][MLMSANYvYk^MW@X ﬁ Q
=
A`R¦O*ﬃ
]
=
OpXf.ﬁpAgX^ANMWOPQSANY
$
@Ł3?sOd]_QWJNfPdRi?]eOpXk@JSŁOpXkY;JW^MWO³Od]_An?kMLR[]_ANJWJLANJNfpQ
=
A&#MqO

OaY[A/?BRdJWTQSJ
=
Og^@X ﬁ
ORdMSŁvANYaOpJYkkJLQGOd]e]e[Łk?OPQSTRiXSVOpX^AgYQ_)I^MW@X ﬁ`Q
=
A{>OPMW?

ANJ]?BAeMWOpXf_Q
=
]WIYkkJLQGJLANYk@ŁvANX¦QWOPQWTRdX
Ł;O
Z=
OgdA0R[]e][MSMLAgY1ANJSJLAgXiQWOp?@?

@X1Q
=
A JSRd[Q
=
?sRi?TAnOpX[Y¿Y[AeA/?#`AN?@?OpJDOpXkY #Mﬂﬁ

MSA

OpJS@XkJNf

[Q
X[RdMLQ
=
?BRi?OPM JLAgY[@ŁvANX¦QqOPM

MSAg]_RdMWYkJ\?kMSTRdM QLR©Q
=
A #Ł;O

RiXkOpX!OPMLA%?OPMﬂﬁdAN?

R

JW][MSANYQ)A/?BRiJSTQWJ
OPQ{>?TAg]QLMW@JVOpXkY <´ANYk[JqOxA m[RiJSJWOPAaŁ;O
y=
OgdA

ANANX(?kMSR}YkK]_ANY
$
?TR[]eOp?~JLRi[MW]ANJVRPO 6KX[Aﬃ ﬁdMWOp@X[ANY
Ł;OPQLAeMWOp?@JNfwORdM@X[JSQWOpXK]_AdRi?]eOpX[]¾AeMS_?kQWTRdXkJQxEOPM+ﬁdAMSA,ﬁiTRdXKOp?(6KX[A·Yk[JSQY^A?sRiJSTQWJ]_Rik?@Y

AR

JLAeM+ﬃ
dANYyRiX<¿OPMSJRy}Q
=
A

OxMSA ?TR[]eOPQLAgYy@XZX[RpMSQ
=
ANMSXyAgU¦KOPQSRpMWOp?BMSA,ﬁiTRiXkJ`c
 =
OPMSJW@JNf$#MqO

Okf[{>?

JS@kŁ d Q
 =
AnQ
=
]W^X[ANJSJDRMO>Q
=
AgJLAnY[kJLQ Y[A/?BRiJSTQWJBSAeMSA ANJLQW@Ł;OPQLANY´QSRZzIQTu2ﬃ
 
Ł1fB@X#OP?@?]NOPJSA?TANJSJDQ
=
OpX!h
Ł1fkOpXkYZQ
=
A0O;ﬁpA RPOGQ
=
AaY[A/?BRiJSTQWJ`OPMSA AgJLQS@Ł;OPQSANYZOPQ0u <¿OtY 
=
MS@JLQSANXkJLANXf~u_^(`.UdOZ[QY 
=
MW@JLQLAgX[JSANXf
u_^(`.UdOZ!?kMLRP?BRiJLANY©On]

]?@]IOPAeRi?@OPX-?[MSR[]_ANJSJ·RPOGY[A/?BRiJSTQWTRiXyOpXkY½MSANŁvRxPOp?BRMOGQ
=
A YkkJLQQkE~R[]eOp?/R

ﬃ
JLAeMSPOPQWTRdXkJDOPQQ
=
A><¿OPMSJ
<
OPQ
=
6kXkY[AeMD?OpXkYk@X:ﬁyJSTQLAJ
=
RpS3dAeM

6kX[Aﬃ ﬁdMqOp@X^AgY c¯Ł%]_MSRiX:ﬃJS

A d YkkJLQ
Y[A/?BRiJSTQSTRiXOPQDMqOxQSANJRPOO

Ri[Q
 
z?ﬃ

hÃŁ ?BAeM

AOxMRQ
 =
@JDPOp?@^An@JI]RdXkJS@JSQLANX¦QBSTQ
=
?kMLAe^TRikJ
JLQWkY[TAgJRPOYkkJLQ`Y^A?sRiJSTQWTRiXRdX<¿OPMWJVOPXkYyYkkJLQVY[Ae^@?@J·JLAeAgŁQSRU?K?O

OŁ;OtRdMMLRi?TA9Y

R
=
XkJLRiX½AeQ
Op?[QTf
 
zdzdlpZsQ)DkJLQ Y^A?sRiJSTQWJ0Op?@JLR1J
=
RpSﬂY

XKOpŁ%]

A
=
Og^TRdMyÃQ
=
A <
Y

=
OpJaMLA/?BAgOPQSANYk?

@Ł;O;ﬁdANY
JS?TRP?BAJLQLMSAgOP^J>@X%YkkJLQ+ﬃF]_RxdAeMLAgYnMSA,ﬁiTRiXkJ¾RiX-<¿OPMWJQOPMSOPQWTRiX[J>@X%YkkJLQY[A/?BRiJSTQSTRiX;]_Rik?@YvAwe?K?Op@X
Q
=
A;R

JLAeMSdANY­]
=
OpX ﬁpAgJ @X!Q
=
AaORdMSŁ;OPQSTRiX#MqOxQSA%RPO·JWk]
=
Ł%OpJSJ0ŁvRdANŁvANX¦QWJaY #
=
OPMLRiXkJLRiX!ANQ0Op?[Q@f
 
zdzplZsQ:#·Q|?kMLAgJLANX¦QNfkX[R%ŁvAeQ
=
R^YZ@J`OgPOp@?O

?TAIQLR%ANJLQW@Ł;OPQLA Q
=
A0OPAeRi?@OpXyYk[JSQVQ
=
]W^X^AgJSJ`OPQO"ﬁi?TR.ﬃ

Op?ÃJq]eOp?TAxQ Y I@XK]_ANXkY[RdXZAeQ`Op?[QTf
 
zdzplZ ?kMLRP?BRiJLANYyQSRvJSQSkY

Q
=
A Yk@JLQW[M

OpXK]_A RPOGQ
=
A JSŁ;Op?@?/@Ł?sOd]_Q
]_MqOPQLAeMDYk@JLQLMW

[QSTRiX©QSR;ANJSQS@Ł;OPQLAO%YkkJLQI?O

ANM`Q
=
]W^X[ANJSJRysO;Ł;O?1RPO¾Yk[JSQQ
=
]W^X^AgJSJ@X #MqO

O
 
AeMSMWOSVOpJ|?kMSR}YkK]_ANYfISTQ
=
O%Ł;Oxw[@Ł%Op?~Q
=
]W^X^AgJSJ`MLAgOd]
=
@X ﬁ½hpz%ŁtQsCcQD@J`Q
=
AgX1dAeM

?@TdAN?

Q
=
OPQ
OnJS9ﬁiXk96s]eOpX¦Q·X}kŁ

AeMVRPOMﬁpANRd?TR(ﬁi]eOp?#OAOxQW[MLAgJNf^JSK]
=
OpJ·MWTdAeMVX[AeQ}SRpMS^JvY <OPX ﬁdRi?@Y½ANQOP?[Q@f
 
zdz

Zcf
STQSX[ANJSJSANJVRPOQ
=
Aﬀ?sOPJSQ`ANX¦^TMLRiXkŁvANX¦QVRPO <¿OPMSJgfKOxMSA
=
@Y[Y[ANX´kXkY^ANMŁvAeQSAeMWJ`QLR;QLANXkJRMOÁŁvAeQSAeMSJ`RPO

L
	 D	Lk
 D	Q
CcQ@JGQ
=
ANX]?TAgOPMGQ
=
OPQO

AeQSQLAeMkX[Y[AeMWJLQqOpX[Yk@XDRMOkQ
=
A
=
@JSQLRdM RMOOxMWJGMSANU}[TMSANJGQ
=
AAwe?K?TRdMWOPQWTRdX
OpXkY½]
=
OPMqOd]_QLANMS

OPQWTRiXnRPOTQSJJS

JS[MWO³Op]Axyx?sOp?TAeRdAeRpMqO?
=
tcAmQ#Q¦Y^MqOp@XKOdADX[AeQ}SRdMS^JOPXkY-?sOp?TAeR
?OPdANJ
d
OpXkYdAeRi?TRd]NOP?kJLQLMWK]_QW^MSANJc¯AxQ#Qi@Ł?sOd]_Q]_MqOPQLANMSJOPXkYaO³Opk?TQWJ
d
Ł;Oﬀ

AIJLQW@?@?
=
@YkY[ANX[XkY[AeM
Q
=
A;YkkJLQ ]RdAeMgf~OpX[Y?@@U}k@Y S·OPQSAeM0]_Ri[?@Y

A9?kMSANJLANX¦Qa@X!Q
=
AX^AOxM0JS

JW^MWO³Od]_AxQ{OPMLQ
=
MSANŁvRdQLA
JLANXkJS@X;Awe?sANMSTANXK]_AgJVRiX1JLANpANMWOp?ﬁ¿OPMWJOPXKOp?TRiJ
=
ONdA0J
=
RpS`X©Q
=
OPQ`RiX[AaRPOQ
=
A

AgJLQ@X[JSQLMWkŁnAgXiQ
QSR OpYkY^MSANJSJZO­J
=
Op?@?TRpSﬀJS

JS[M]O³Od]_AŁ;O?_?K@X QWOpJLRiX Oﬂi?TR

Op?JW]eOp?TA¿@JRdM

TQqOP?MWOpYKOPMQERXS
OMSANU}^AgXk]ﬃ©JLRikX[Yk@X½MWOpYKOPMSJgfKJWk]
=
OpJ! "D\^C \ZRiX

R¦OPMSY#OxMWJI{we?kMSANJSJIOPXkY!\^$ "% & ORdMSAﬃ
JLAeAgXORdM'¿OPMWJ("VA]_RiX[XKOp@JSJWOpXK]_A)M

TQSAeMgfdOPMSAY[ANYk]eOPQSANYvQLR Y[AeA/?Kc³JLAedAeMqOP?
=
[XkY[MSANYkJ>RPOÃŁvAeQSAeMWJ
d
JLRikXkY[@XﬀS`TQ
=
O ?TRpS J]?sOPQSOp?[MSANJLRi?@[QWTRdXfpSTQ
=
O Ł;OP@X%JW]eTANX¦QS+*s],pR¦Op?[QSR0Ł;Op?Y[AeA/?;JW

JS[MWO³Od]_A
SVOxQSAeMRQ
H
JS@X O?BAeMLQW[MLAJ-^XiQ
=
ANJS@J¾QLA]
=
X[@U}[ANJNfpJ-^X¦Q
=
ANQS]`O?sANMLQW[MLA`MqOpYKOxMqc\. "
d
?kMLRx^@Y[ANJ
=
+
=
MSANJLRi?@[QSTRiX8@Ł;O
d@X#]eO?sO

@?@TQWTANJ0RPOn?K?OpX^ANQWOPM­JS[MWO³Od]_ANJOMSRiŁ RdM

TQQ
=
OPQ%]_RiŁ3?K?TANŁvANX¦QQ
=
AgJLA
RiXpRi@X#MWOpYKOPMnAwe?BAeMW@ŁvANX¦QSJ

 ?kMSRx}@Yk@XOY[AeQqOp@?TANY YkOPQqOKORpMvQ
=
A©QLRP? OA/SŁnANQLAeMWJnRMOQ
=
A
¿OPMSQSOpXJW

JS[MWO³Od]_Ac O

?@@XkY

RiX[AqORdMQ
=
A OORdMSANŁvANX¦QSTRiX[ANY;?TRpSEOMLAgU¦[ANXK]/;JLRikXkYk@X0MqOpYkOPMWJ
d
Q
 JWk]N]_ANJSJ]O¯k?\ " Ł%@JSJSTRiXMSAedAgOp?TANY½Q
=
A JS[MWO³Op]AIRPOﬁ¾ANX}kJV@X½Q
=
A21dzPJvY \^OpkX[Y[AeMWJVAeQ`Op?[QTfÃu3114pZ
OpXkY Q
=
A·QSAg]
=
Xk@U}^AV@JJSQS@?@?mS@Y^Ag?+akJLANYUORdMÁ{OPMSQ
=
R

JLANMLPOPQWTRiXﬂY {>?Od]
=
cf¦u3155ZsQ36A{?kMSANJLANX¦Q
=
ANMLA
O JLQW[YnRPO/Q
=
An?sRdQSANX¦QSOp?kRMO~O ?TRpS OMSANU}^AgXk]ﬃ@Ł;O
i@X \ " QLR0Ł;O?vQ
=
AJ
=
OP?@?TRpS JS

JW^MWO³Od]_A`RPO
¿OPMWJy@SA MLAg?+;RdXZMLANJW[?TQWJ·R

QWOp@X[ANY ORdM`]_RiŁ?sOPMWOPQWTpAIQLANJSQVJSTQSANJQSRvAw^QSMWO?BRi?OPQLAIRi[MVŁvR^Y^Ag?@J·QLR
Q
=
A7OxMSQWOPX1]eOpJLAif^QqOP^@X0;@XiQSROd]e]_RikXiQVQ
=
A2pANRd?TRRMO8OPMSJQ:9
=
@JSRdMLy@X¦QSANXkY[J`QLRa?[MSRx^@Y^A
4[u  4 
 Mt
 	 
>  
o 
 
  ﬁﬀﬂB
ﬃ bﬃ! "<{$#l7% 
{ ﬁ
<
 <o
 
O9?kMSR¦RPOÁRPO>]_RiXK]_A/?kQIOPXkY¿[QS@?@TQ  ORdMIO9?BRpQSANX¦QWOP?
<


OpXkY!\. "®Ł%@JSJSTRiX©Q
=
OPQI]_Rik?@Y

AJSANX¦QQLR
¿OPMWJ{STQ
=
@XZQ
=
AaX[Aw^QY^A]eOpY^A-Y
<
Op@?@?TRiAeQOp?[QTf:4pzdz[uNOIr'&·OpŁ3?

AN?@?ÃAeQOp?[QTf:4pzpz(¦OZ[Q
+-,*) +-,/.0+1.{4b42.32547=547698:473;.7<>=9:@?A35:ﬂ42B(4ﬀ;.:CD.676/67EGFH4ﬀ1(8JI 6ﬀ=53LK
2>:ﬂ42.NMO.^2P.;<2>=w6ﬀ1
QRSRUT VW!X>YW!Z\[^]_a`-bc`deUdfhg
ERXS OMSANU}[ANXK]/1RdM

TQWOp?>\. "*@X!E 

OpX[Y c uPQ 4dhZ 

d Op?@?TRpS`JI[J QSRZ@X¦dANJLQW+¦OxQSA Q
=
AvJS


JS[MWO³Op]A©Y[RXSX QLRJLANpANMWOp?·ŁvAeQSAeMWJRxdAeM%OPMW@YOPMSAgOpJNfbS
=
ANX]RdAeMSANY

8Y[M- Ł;OPQSAeMSOp?JWk]
=
OpJ
JWOpXkY Y ]i&·OPk?TA ZAeQIOP?[Q@fu3154_rs{>?Od]
=
AeQIOp?[QTfu315( r/\^]
=
O

ANMAeQIOp?[QTfu315 _r: 

Y[AN?@JqOP?OpŁAeQIOp?[Q@f
u311ﬂ Ir\^]
=
O

AeM AeQaOp?[QTfÁu 11¦XZ[Q\}

JS[M]O³Od]_A;@Ł%O
i@XykJS@X¿\ " ?kMSANJLANX¦QWJIQ
=
ANX
=
+
=
?sRdQSANX¦QSOp?
ORdMQSAeMSMLANJSQLMWOp?O?I?K?@]eOPQSTRiXkJ@X¿OPMS@Y¿OpXkY´JLAgŁv FOPMW@Y©ANX¦^TMLRiXkŁvANX¦QSJNfKJSK]
=
OpJ
=
}Y[MSRi?TRif:pANRd?TR
i]eOp?KŁ;Op?I?K@XsfdXkOPQW[MWOp?
=
O

OPMSY;ŁvRdXkTQSRdMS@XsfdOpXkYOPMq]
=
OPAeRi?TRxQkjml  0	GAwLxg H^f@HonﬂpqnfMiVY[RXSX;QLRO
]_Ri_?K?TAVRMOÃŁvAeQLANMSJ¾@J>Ł;OPY[A`RPOÃO ]_RiŁ?K?TAwv]_RiŁ

@XKOPQSTRiXRMOÃŁ;OxQSAeMWOp?@Jc dANX[AeMqOP?@?+ JLANYk@ŁvANX¦QSJ d OpXkY
JLQSMSK]_QW[MLAgJNfKOpX[Y©Q
=
A2dMSRdkXkY©QSMS[Q
=
X^ANANY[ANY'ORdMŁvR}Y[AN?Y[AedAN?TRP?KŁvANX¦QOpXkY1@X¦dAeMSJWTRdX©@J
=
OPMWY©QLR
R

QWOp@XQ}m[A/S Ri[QSY[R}RdM·OpXkY½?O

RdMqOxQSRdM-vAwe?BAeMW@ŁnAgXiQWJ SAeMLA ]_RiXkYkk]QLANYQSRvOp]QSKOp?@?+vŁvAgOpJS[MLADQ
=
A
Ł%]_MSRXSVOgdA?BANX[AeQSMWOPQWTRiX0@X Y[ANJSAeMLQJLRi@?@J^Y mKOPMSMoAeQÁOp?[QTf¦u315 _rP\^]
=
O

ANMoAeQÁOp?[QTf¦u315 _r"rPQ

?TAeMNf¦u3115Ir
<
Op@?@?TRdvAeQ·Op?[QTf4Pzdzku

r
6¼@?@?@OpŁ%JOpXkYZDMLAeAg?TA if.4pzdz[uPr¦`A3nAeQ·Op?[QTf4pzdzku ZfiOpXkY½Op?I?kMSRiOd]
=
ANJ

O 
JLANY RiXO]_RiŁ

@XKOPQWTRdX­RMOI
<
"  DMLRikXkY0
<
AgX^ANQLMqOPQS@X "OpYKOPM  OpXkY\ " YKOxQqOt?kMSRxpAgY QLR

A0JSK]e]ANJSJ]O¯k?[y^Q
=
An
<
" @J`RM?BAeMqOPQLAgYZQSR;Y[AeMWTpA2pANRdŁvAeQSMW]eOp?~OpX[Y1YkTAN?TA]_QLMW] ]
=
OPMWOd]_QSAeMW@JLQW]JRPO
Q
=
A0JS

JW^MWO³Od]_AaJLQLMWK]_QW^MSANJS
=
]
=
OxMSA Q
=
ANX©kJLANY1OpJV@X_?K[QORdMVQ
=
Aa@X¦QLAeMW?kMLANQWOPQWTRdX½RPOGQ
=
An\. "
@Ł;O
pAaY DMqOPXkY
tAgOpXZAeQOP?[Q@f:4PzdzkuPr
<
Op@?@?TRd½AeQOP?[Q@f:4PzdzdldOZ[Q
)DX[AVRPOBQ
=
AŁvRdJSQ¾@X¦QLANMLANJSQS@XIMSANJSk?TQWJÁMLA3iOPMWYk@X0 JS

JS[M]O³Od]_A`@Ł;O
i@X0\S`TQ
=
\. " S·OpJÁR

QWOp@X[ANY
ŁvRdMLAQ
=
OpX 4pz dAgOPMSJÁO
dR

 Y ]i&·OPk?TA aAeQÁOp?[Q@f}u3154pZ@ORdMÁODJSTQSA·?TR^]NOxQSANY @XJLRi[Q
=
ANMSXv{8@?kQNfQ
=
A
jTM\^OO¯JWOOMSA iTRiX~f~kJS@X1Q
=
Ay\
=
[QLQW?TACŁ;Oi@X!"OpYKOPM-c \^C "
d
Qo\^C "   ﬂMqOpYKOxMaMSAedAgOp?TANY

[MSTAgY
OpXkYﬀ?kMSAe^TRi[JW?+akX^^X[RpS`X?sOp?TAeR^Y[MWOp@XKO
pA·]
=
OpX[X[AN?@JRQP\¦AedAeMqOp?.*[Ag?@Y0Aew@?BANYkTQWTRiX[JbSAeMLA·OOQSAeMWS·OPMWY[J
kXkY^ANMLQqOPpAgX!@X!Q
=
@J MSA iTRiX#@X!RdMSY[AeM QSR1Awe?K?TRdMLA;OpXkYkXkY^ANMSJLQqOpXkY!Q
=
A dAeRi?TR´RPOJW

JS[MWO³Od]_A
JLQSMSK]_QW[MLAgJOpXkY%Q
=
AgTM>MLAg?OxQWTRiXkJ
=
u?S`TQ
=
Q
=
AMqOpYkOPMJW+dXKOp?5Y \^]
=
O

AeMAeQOp?[QTfKu315 Ir
<
Op@?@?TRdnAeQOp?[Q@f
4pzdzpldOZ[QPRpSANpANMNfQ
=
A`?@@Ł%TQLAgY dAeRdMqOp?
=
]eOp?^]_RxdAeMWO
dARPO~\
=
[QSQS?TACŁ%O
i@X "OPYKOPM¾Ł%@JSJSTRiXkJYk@Y
X[RdQaOP?@?TRpS®MSA iTRiXKOP?ÁJW]eOp?TAnŁ;O?I?k@XZRPO
=
@YkY^AgX
=
^Y[MLRi?TRi]eOp?OpX[Y#QLAg]QLRiXk]JLQSMSK]_QW[MLANJIRPO·{>OpJLQ
\^O
=
OPMqOkfOpXkY:JW]TAgXiQW+*s]©@X¦QSAeMW?[MSAeQqOPQSTRiXkJvRPOaOgPOp@?O

?TA´YKOxQqOMLAgŁ%Op@X ?sOPMSQSOp?OpXkY:@XK]_RiŁ?K?TAeQSAxQ
AedAeMLQ
=
AN?TANJSJgf]RdŁ?K?TAeQSA½E 

OpX[Y MqOpYKOxMn]_RxdAeMqOdA;RMO{OpJLQv\^O
=
OPMWO

!Q
=
A

O?KOpX[ANJLA

{("D\ qu
JWOPQSAN?@?@TQLA*c¯RP?BAeMWOPQSANY



 ts OMSRiŁ u311dzqu 115
d
Aw[@JLQSJ

[Q
=
OpJ dAeQvQSR

A'O¯k?@?+ Awe?K?TRiTQLANYQ
 D?TQ
=
Ri
=#
{("D\ qu0MqOpYkOPMIŁvRiJWOp]J
=
OgdA

AeANX¿MSAgOp?@

ANY1RxdAeMI?OPM-dA ANU}KOPQLRdMWOp?MSA iTRiXkJBORdMDQ
=
A
JLQWkY0 RPO[QSMLRP?K]eOp?ddA dAeQWOPQWTRiX~fNŁ;Op?I?K@XRPO[Q
=
A·OPMW@YaMLA iTRiXkJRMO: nOMW]eOOpXkY7 MqO

O
=
OPJoX[RdQ

AeAgX
]_RiXkJS@Y[AeMSANYQ 6­A`Q
=
AgXnMSAgOp?@

ANYnQ
=
A$*[MWJLQ i?TR

Op?[MWOpYKOPM>ŁvRdJqOP]RPO~{>OpJLQ\^O
=
OPMWOkfd]_RxdAeMS@Xa{ @?[Qgf
X[RdMLQ
=
AeMSX\}kYKOpX~f/AgOpJLQSAeMWXE

¦O½OpXkY#X^RdMSQ
=
AeMWXu&
=
OpYfzOMSRiŁ

{("D\ qu@Ł;O
pAgJIOPQ OMSANJLRi?@[QWTRdX
RPOohpz0ŁvAeQLANMSJ\c ] OQ^mo+i^MSA 5_Q@u
d
Q09
=
A?kMLR^YkK]_QSTRiXyOpXkY½JW]TAgXiQW+*s]OpXkOp?+^JS@JRPOGO dAeR[]_R^Y^AgYŁvRiJWOp]
dANX[AeMqOxQSANYTOMSRdŁ(ŁnRdMSA Q
=
OpX u5 dzdz;MWOpYKOPMDJq]_ANX[ANJBS@?@?MSAedAgOp?Q
=
AnX[AgOPM JS[MWO³Od]_A7dAeRi?TR
=
@YkY^AgX

8Q
=
A´JWe?BAeM*s]Op?`JWOpXkY ?OﬀdAeMTY
<
Op@?@?TRi AeQOp?cf(4Pzdzdl

Z[Q\}K]
=
OYKOxQqOpJLAeQ
=
OpJ]_RiXiQSMW

[QSANYQLR
Q
=
AaYk@JW]_RxdAeM;RMOOnX}kŁ

AeMVRPOokX[}X[RpSXZJW

JS[MWO³Od]_A JLQSMSK]_QW[MLANJﬀc¯MSTdAeMWJNf^?OxdANJgf@O³Op[?TQWJNf^@Ł?sOd]_Q
]_MqOPQLAeMWJ
d
OPXkY S@?@?
=
AN?u? OPXkJ]SAeMvJLANpANMWOp?dA 8U}[ANJLQWTRdXkJvO

Ri^QvQ
=
A´]?@@Ł;OxQW]pfﬁdAeRi?TRi]eOp?cfGOpXkY
=
^Y^MSRi?TRd]NOP?sMSAg]_ANX¦Q
=
@JLQSRdM-;RPOG{OpJLQ\^O
=
OxMqOIQ
<
MW@Ł;OxMOpXkOp?+^JS@JRPOQ
=
@J·MWOpYKOPM·ŁvRdJqOP]IOP?TMSAgOpY
 Mt
 	 
 > ﬁP 
o*
 
  ﬁﬀﬂnﬃ<bﬃ  "<{ #T% 
{ ﬁ
<
 <o
  4^u  4  
Op?@?TRpSANYQ
=
A Yk@JW]RdAeMvRPOoOY^Ri

?TA @Ł?sOd]_Q·]MWOPQSAeM·@X½JSRd[Q
=
cAgOpJLQVE

¦OﬂY
<
Op@?@?TRi;AeQ`OP?[Q@f4pzpzdld] Z
OpXkY©O3?BRdQLAgXiQWOp? iOpXiQ`@Ł?KOd]_Q]MWOPQSAeM,*kAN?@Y©@XZJLRi[Q
=
[SANJLQSAeMWX©{ m?kQY
<
Op@?@?TRiAeQOp?[QTf:4pzpz(PZ[Q

5IQTu	
Lk /LMD

9Lf@H%p H A D9Lk tjﬀﬂﬁﬃ
 lLk  j! " aLf@H 	 ufF@D9n]AnkLn
	 DGFIH/	 k
j:xLk hF\nC  k@f Lk!gﬃ[H k#D$#Lﬂp p H itk HwD Cﬁn
	&%ﬂF.  mH k ek mH/	 /Lk i H 
-H k#D (')FIH /g H k H g^n*#MH/	 
+-,.,/10324,
%576DGFIHj! " /g H k H<F_L|L 	hH 5nﬂp _Dnk n]A
24,
 Lk 98 H k HwD	WLMDnk mH:8!DGF7 |Llon
_D-;<='
QRSR S > d?UY.@kW Z `BAc`C@k`;_D@E? dF
jANJS@Y[ANJTQ<?sAgX^ANQLMqOPQSTRiX½]eO?KO

@?@TQWTANJ>@X½OPMW@Y;JS[MWO³Od]_ANJNf^\ " @JOP?@JSR JLAgX[JWTQSTdAQLRnJLRi@?sŁvRd@J-
QW^MSA>Q
=
MLRi
=
Q
=
A>POPMWOxQWTRiX @XaY[TAg?TAg]_QSMS]¾]_RiX[JSQWOpX¦QRPO^Ł;OPQLAeMWOp?@JyJLRi@?@J]_RiXiQqOp@Xk@X0SVOPQLANM?[MSANJLAgXiQ
O
=
+
=
AeM\?sANMSŁ%TQSQST^TQ 1OpXkY!OxMSAnQ
=
AgX#ŁvRpMSAMSA/VkAg]_QWTdAUORpM Q
=
AnMqOpYkOPMRQ\ "7YKOPQWOZ]eOpXQ
=
ANX

A
kJLANYy@XRdMSY[AeM·QLRvŁnRiXkTQSRpM·]
=
OpXdANJ@XyJLRi@?BŁvRi@JLQS[MSA3Y
H
?O

%AeQVOp?[QTf/u315 Z[Qk\¦AedAeMWOp?BAwe?sANMS@ŁvANX0
QqOP?OPXkYyQ
=
AeRdMLANQS]eOp?/JLQWkYkTANJNf

OpJLANYyRiX

RpQ
=
ANŁ?KTMW]eOp?ÃOPXkYZJSANŁ% cANŁ?kTMW]eOp?/O?_?kMSR¦Op]
=
AgJNf
=
OgdA
@X¦dANJLQW+iOPQSANYnQ
=
@Jo?BRpQSANX¦QWOP?>Y &I

Ri@J>ANQOp?[QTfKu311dh_r)
=
AeQOp?[QTfKu311 4_r.)POpŁ[MWO AeQOP?[Q@f.4pzpzdzZ[Q
6A
@X¦dANJLQW+iOPQSANYZQ
=
A?BRdQLANX¦QWOp?@J`RPO>E 

OpXkY!\. "®J}JSQLANŁ%JQSR½Ł;O?¿JS

JS[M]O³Od]_ASANQDJLQLMWK]_QW^MSANJRiX
OpX¿Awe?BAeMS@ŁvANX¦QqOp?QSANJLQ JSTQSAifsQ
=
A
<
^?OYkkX^Av@X#mkMqOPXK]_AmQ
<
Op?TAeRiJLRi@?@JNfsOp]QS@XZOpJIŁvRi@JLQS[MSA QSMWO?KJNf
OPMLA

[MSTAgY¿@XkJS@Y[AQ
=
AnYk[X[AvkXkY[AeM OY[M-´JqOPXkY#]_RxdAeMgfBOpXkY¿Q
=
A ¿]_Rik?@Y

AnY[AeQSAg]_QSANY¿Y[RpSX¿QLR
lIQ hDŁ.kJS@X OpXnOpTM

RpMWX[A`E 

OPXkYU?BRi?OPMS@ŁvAeQSMS]·\ " Y DMqOPXkY
tAgOpX ANQ¾Op?[QTf4pzdz[uwZc ] OQPmo+i[MLA%5IQ 4
d
Q
6
=
ANMLAgOpJD]?OpJSJW]eOp?ŁnRi@JLQW[MLA0Y[AeQSAg]_QWTRiX©QSAg]
=
Xk@U}^AgJ`MSAN?+yRiX1Q
=
AnOpŁ3?K?@TQWkY^A0RPOQ
=
A0MqOpYKOxMDJS 
iXKOP?cfeSA MLAg]ANX¦QS?+a?kMSRM?BRiJLANYZQLR;]_RiXkJS@Y[AeM·Q
=
A0]_R[?sRi?OPM{?
=
OpJLA @X_ORdMWŁ%OPQWTRiX;QSR%Ł;O?ZJW

JS[MWO³Od]_A
ŁvRi@JLQS[MSAaY EOpJSX[AaAeQOp?[QTf4pzdz(MZsy

ZOpXKOp?+

@X?BRd?OPMW@ŁvAeQLMW] \ " YKOPQqO[f_SAaANJSQWO

?@@J
=
ANYZQ
=
OPQO
?
=
OPJSA·YkHGBAeMSANXK]_ARPO 4pl*I

AeQNSAeANX
=
RdMW

RiX¦QWOp?!c 
d
OPXkY dAeMSQS]eOp?!c  
d
]
=
OpXkX[AN?@J>SVOpJ]RpMSMSAN?OPQLANY
QSRnQ
=
A

[MWTANYﬂSAeQVJLQSMWk]QS[MSANJNf[Op?@?TRpS`@X Q
=
A Y[AeQLA]_QSTRiX½RPOQ
=
A\?KOp?TAeRiJLRi@?/Y^RpSX½QSRheQ 4 ŁtQ[moTAN?@Y
ŁvAgOpJS[MLAgŁnAgXiQWJIkJS@XyQSMSK]W.ŁvRikXiQSANY
=
RdMSX!OpX¦QLANXkXKOpJ OpX[YQW@ŁnA Y^RiŁ;Op@XOpXKOp?+

AeM ]_RiX*kMSŁvANY
Q
=
An?
=
OpJLAJS+iXKOP?[Q6AŁnR^Y[AN?TANYvQ
=
A|?
=
ANX[RiŁvANX[RiXvkJS@X0O QNSR?O3dAeM¾CX¦QLA3pMqOp?K{¾U}KOPQSTRiX 1R^Y[AN?
c CF{ 
d
Y mK[Xsfu311(MZf^QqOP}@X@XiQSROd]e]RdkX¦Q

RdQ
=
JS@Xi?TA0OpXkY1Ł k?TQWu?K?TA JW]NOxQSQSAeMS@X]_RiŁ?BRdX[ANX¦QWJ
RPOQ
=
A

Od]W^JW]eOPQSQLANMLANY½MWOpYKOPM{SVOgpA9Y EOpJSX[AIAeQOP?[Q@f 4pzdzdhpZsQ &RiXkJS@Y[AeMW@X0nQ
=
A\?BANX[AeQSMWOPQWTRiXZ]eO?KO

 
?@TQWTANJRPOoE 

OpX[Y1\ "¼@XyY[MJWOpXkY~f}RPOQ
=
AIRdMWY^ANMRPOGOn]_Rie?K?TAIRPOŁvAeQSAeMWJ\Y \^]
=
O

AeM·AeQ`Op?[QTf/u315ﬂ Ir
4[u35 4 
 Mt
 	 
>  
o 
 
  ﬁﬀﬂB
ﬃ bﬃ! "<{$#l7% 
{ ﬁ
<
 <o
 

5IQ 4    	lon
	 k Hn 8!D	ghLﬂp}L tLk @j! " Ul 6Bg  aLf@H 9n]A3DGFIH 5n
_DGFIH/	 k 8IL
	 D!n]A3DGFIH

iﬂpuL
/Lk  
ek H! k 	WLk!g H ' 8 nﬂpuL
	 	RLMDnk 9Lf@H }g  hF\nC   ml  0	GAwLxg H 9n
  D0	hH!	H puLMDNH  D%n
8ILﬂp Hon5n
 p  }L
	 	*nC .'2j! " 9Lf@H ﬀF_L*#MHaL 	H 5nﬂp _Dnk n]A ﬁ Lk 78 H k HwD	WLMDnk mH:8!DGF! 9Llon
_D
+
 '
DMWOpXkY
tAgOpX AeQ%Op?[QTf 4pzdzkuPr
<
OP@?@?TRi AeQ;Op?[QTf 4pzdzpldOZcfoQSRpANQ
=
AeM3S`TQ
=
Q
=
A(O³Od]_QnQ
=
OxQvQ
=
A!¿OPMLQWOpX
YkkJLQD@J?@TdAN?+½QSR

A ?TAgJSJnO³OgpRdMqO

?TAaQLRMWOpYKOPMn?BANX[AeQSMWOPQWTRiX1Yk[A0QSR½TQWJTMLRiX¿]_RiX¦QLANX¦QUY
<
Op@?@?TRiZAeQ
Op?[QTf84pzdzku

Zf>SA
=
OgdAyQSR#dR#QSR#?TRiXdAeMMWOpYKOPMUSVOgpAg?TANXpQ
=
J@X8RdMSY[AeMnQLR#Aew@?K?TRdMSA½Q
=
A©J
=
Op?@?TRpS
JS

JS[M]O³Od]_A½RMO$OPMSJQom[RdMnOtSVOgpAg?TANXpQ
=

fQ
=
A-?BANX[AeQSMWOPQWTRiX­Y[A/?kQ
=
@X8O´ŁvANYk@[ŁRPO
YkTAN?TAg]_QSMW]D]RdXkJLQqOpX¦Qﬀ  ﬁﬀ B@J dTdANX

 Y
H
?O

AeQOdE>fu 15 4pZ[y
ﬁﬂﬃ


 "!
#
ﬀ$
%'&)(
+*-,

 

/.1032
547698;:=<
0
c5IQ@u
d
 .E 

OpXkY cLuMQ 4dh% 

d
\ " J
=
Ri[?@YZQ
=
ANX(?BANX[AeQSMWOPQSA%uPQ lnŁ@X©Y[M-yJWOpXkY c> 4eQ 5ihﬀFzIQ zdh f[]wOQ
Y
<
Op@?@?TRi¿AeQ0Op?[QTfﬁ4pzpzdldOZ
d
f!S
=
AeMSAgOpJaO
<


OpXkY c ¦lih 

d
\ "J
=
Rdk?@Y ?sAgX^ANQLMqOPQLA1uPQ 1ZŁ@XO
Q m?K]eOp?

L
	 D	Lk 
 Dc>? h_Q 5iﬀFzIQTu  f~] OQÃJSAg]_QWTRdXA@CBED
d
Q  D?TQ
=
Ri
=
X[R©RdM

TQqOp?7?K?OPQ]ORdMWŁ SVOpJ
dAeQY[AedAN?TRP?BANY ORdMn{OPMLQ
=
R

JSAeMLpOxQWTRiXfAwe?BAeMW@ŁnAgXiQqOp?
<


OpXkY\ " RdX

R¦OPMSY OpTMq]_MWOOQWJ0JWk]
=
OpJ  IC "D\ " RpM "% #\^{\
=
OgpAZY[ANŁvRiXkJLQSMWOPQSANY
=
+
=
AeMU?BANX[AeQSMqOxQWTRiX ]eO?sOp]eTQSTANJ(Y mKOPMSMNf 4pzdz[uPr
<
Op@?@?TRdAeQOp?[QTf 4pzdz4pZsQ
 ?@JSRKfdOpJ¾Q
=
A OxMSQWOPXvJLRi@?[@J>?@TdAN?+0QLR ]_RiXiQqOp@X
=
+
=
U}KOpXiQWTQWTANJRPO/@Ł?sOd]_Q
Y[A/?BRiJSTQSJOpX[YA-tAg]QWO Y A/SJLRiŁ1fVu315dzpZf¾O!?TRiX0[SVOgpAZMqOPYKOPM;JSK]
=
OpJ
<


OpX[Y J
=
Rik?@Y

A´?TAgJSJ
JLANXkJSTQWTdAIQSR9?sRiJSJW

?TA dRi?@kŁvA JW]eOPQLQSAeMW@XnR[]e][MSMS@X%@XZQ
=
A *kMWJLQ`ŁvAeQSAeMWJ·RPOGQ
=
A0JS

JW^MWO³Od]_AxQ
 ?BRdQLAgXiQWOp??kMLR

?TANŁ1fS
=
ANX­Y[AgOp?@@XtS`TQ
=
?
=
OPJSAŁvAgOpJS[MSANŁvANX¦QSJ0OpXkYRdM

TQWOp?\. "afG@JaQ
=
A
A G/Ag]_Q0RPOOMLANAAN?TAg]_QSMSRdXkJ0@X Q
=
A½TRiX[RiJ]?
=
ANMLAxyQ
=
AymsOPMWOpYKOﬀ!MLRdQqOxQWTRiXfY[A/?BANXkY[@XRdX Q
=
A 9`{ &
c 9RpQqOp?¾{>?TAg]_QSMSRdX &RiX¦QLAgXiQ
d
RMOQ
=
A;TRiX[RiJ]?
=
ANMLAifÃQ
=
A9?K?OpX^ANQNb J Ł;O
iX[AeQS] *kAN?@Yj*OpX[Y!Q
=
Ay\. "
OMSANU}^AgXk]ﬃFofg]eOpXa]eOpkJLAo?sRi?OPMW

OPQSTRiXDMLRdQqOPQSTRiXIRPO^?@@X^AOxMW?+n?BRi?OPMS

ANYSVOgdANJOPJ iTdANX

Y &IOg^TANJNf
     
l ' ;5 ﬃ< ; <o
o
/#TP/ﬀb 
 	 ﬀ [  
"# <
 > ﬂhﬀ 
 	
#^
<  a ﬀﬂB
 4^u31 4  
u311pzZoc³@X©Y[A dMLAeAgJ d y
 ﬃ
"BED 
	
F
0
c5IQ 4 d
9
=
AVMSRdQWOPQWTRdXv]NOPXvMLAgOd]
=
JLAedAeMqOp?[Y[A dMLANANJORdM>E 

OpXkY\ "RpM

TQS@X0OPMLRikXkY%{OxMSQ
=
OpXkY;O

Ri[Q
ldz*IOPQ
<


OpX[Y´OPQ
=
+
=
?OPQSTQWkY^AgJ`Yk^MW@X%Q
=
A0YKOﬀ}QS@ŁvAxQkRpSAedAeMgf ¿OPMWJ?kMLANJSANX¦QX[R;Ł;O
dX[AeQW]
*kAN?@Y cAew[]A/?kQOPQJLRiŁnAa?TR[]eOPQSTRiXkJ·RiX©TQWJVJW^MWO³Od]_A d OpX[Y©TQWJ`TRiX[RdJW?
=
AeMSAa@J`?@TdAN?+;QLR]_RiX¦QqOP@XZpANM-
?TRpS 9`{& YIM-^Ł%JL^@/AeQOp?[QTf:4pzdzPZf^JLR;TQ`J
=
Ri[?@Y©X[RdQO*GBAg]_QOpXZRdM

TQqOp?\ "ﬀQ
+-,  + 6>K'654 F .{4 CD.6>K'.65.;<2547=w;476/I 698/.6/B6v4 2P, .ﬁﬀ =w4232 I .ﬁK
2P.{423 67B 2P, . I 4v4>2>=54ﬀ1 =a:@? 35:ﬂ42B(4ﬀ;.
 *[MWJLQ JLQLA?KORpM ŁnR^Y[AN?@@X½Q
=
A\. " ?BAeMWORdMSŁ;OpXK]_ANJD@X¿QSAeMWŁvJDRPOo?BANX[AeQSMWOPQWTRiX¿Y[A/?kQ
=
OpXkY
JS+iXKOp?

Od]W^JW]NOxQSQSAeMS@XI@JÁQLR

k@?@YvODMSAgOpJLRiXkO

?TA dAeRi?TRi]eOp?}OpX[YnAN?TAg]QLMSRiŁ%O
iX[AeQW]>ŁvR^Y^Ag?eORdMQ
=
A
J
=
Op?@?TRpS*JS

JS[M]O³Od]_A%RPO ¿OPMSJRQ\}K]
=
SRdMSlS·OpJaOp?TMSAgOpY0Y^RiX[A

 Y A ¿AeQ OP?[Q@fﬁ4pzpzkuPr~`A3
AeQVOp?[QTf04pzpzdlZ/@X;RdMSY[AeMQSR AgJLQS@Ł;OPQSAn?BANX[AeQSMWOPQWTRdXy]eO?KO

@?@TQWTANJ>RMO?TRpSEOMLANU}[ANXK]/%JSRdkXkYk@X MqOpYKOxM
JSK]
=
OpJ ! "D\^C \OpX[Y\^$ "% &UQ6A`J
=
Op?@?[]_RiXkJS@Y[AeM
=
ANMLAODQNSR?O3dAeMŁvR^Y[AN?eORpMÁQ
=
A,*kMSJSQ¾ŁvAﬃ
QSAeMSJVRPOGQ
=
A2OxMSQWOPXZJS

JS[M]O³Od]_AmQ[m+d[MSA25IQ lnJ
=
RpS`J`OvJLdAeQq]
=
RMOoQ
=
@J`ŁvR}Y[AN?cfeS`TQ
=
?sOPMWOpŁvAeQSAeMSJ
S
=
]
=v=
ONdAVQSR

A`ANJLQW@Ł;OPQLANYUORdMO¯[MSQ
=
AeM¾MqOpYkOPM>JS@Łk?OPQSTRiXyPO JS_?BAeM*s]Op?[Y[Mn?O3dAeMÁRPO

L
	wD	Lk

 D foRPOQ
=
]W^X[ANJSJﬃﬂsf¾]_RxdAeMSJvOKSAeQtc¯RpM%Y[M-
d
?OﬀpANMRPO

OpJWOp?TQS]

ANY[MSR[]W Q89
=
A1Y[kJLQ;?O3dAeMv@J
]
=
OPMWOd]_QSAeMW

ANY

#TQSJ0YkTAN?TAg]_QSMS]%]_RiX[JSQWOpX¦Q-c¯MLAgOp??sOxMSQ ﬀ
:
OpXkY­@Ł;O
i@XkOPMT?sOPMLQ?ﬁ 
:
d
fTQWJaJS[MWO³Od]_A
MSRd
=
X[ANJSJc
=
AN+
=
QIJLQWOpXkYKOPMSYY^AN}OPQWTRiX 
:
fÃ]_RdMLMSAN?OPQWTRdX1?TAgX0dQ
="!
:
f/Op[QSR^]RpMSMSAN?OPQSTRiX'O¯kXK]_QSTRiX
#
:
Y &ITAeML^@XsfBu 111Z
d
fiTQWJOp?

ANY[Rﬃ$'cQ
=
ADMqOxQWTR

AeQ}SANANX;Q
=
AIAw^QS@XK]_QWTRiX]_R}A&%]TAgXiQ('*)OpXkYQ
=
A
YkHG/kJSTRiX;]R¦A
%;]eTANX¦Q+'-,
d
OPXkYTQSJ>RP?kQS]NOP?KY[A/?kQ
=
'-)ﬂ#Q.9
=
ADJS[MWO³Od]_AMLRi
=
X[ANJWJ@JO0]MSK]Op?I?sOPMWO
ŁvAeQSAeM·MSAN?OPQLAgY½QLRvQ
=
AaY[ANXkJSTQ yOpXkYZJS

A RPOGMLR[]W^J`]_RxdAeMW@XQ
=
AaJS[MWO³Op]A9Y &·OpŁ?

AN?@?cf:4PzdzkuwZ[Q9
=
A
YkTAN?TAg]_QSMW]]_RiX[JSQWOpX¦QY[A/?BANXkY[JÁRiXQ
=
AVŁ%@X^ANMWOp?TRi]eOp?¦]_RiŁ3?BRiJSTQWTRiX OpXkYU?BRpMSRiJSTQ  RPOKQ
=
AV?OﬀdAeMc SA
Y[R;X^RdQ
=
AeMSA QqOPdA @X¦QSR%Od]e]_RikX¦Q{?BRiJSJS

?TA Ł;O
dX[AeQW]B?kMSRP?sANMLQWTANJVRMOoQ
=
A ¿OPMSQSOpXZJLRi@?Y 1RdMSMS@J·AeQ
Op?[QTf:4pzdzpzZf

[Q`Q
=
@J{S@?@?

A ]_RiXkJS@Y[AeMSANYZ@XﬂO¯[QW[MLA`SRdML
d
f[TQSJOp?

AgY^ROpXkYZRM?kQW]eOp?~Y^A?[Q
=Z
AN@X
MSAN?OPQLANYZQSR
=
ANQLAeMSRdANX[ANTQSTAgJvcMSR[]WZ]?OpJLQSJ
d
?kMSANJLANX¦Q@XZQ
=
A JS

JS[M]O³Od]_AxQ:9
=
A

OpJWOp?TQ?OﬀpANMV@JOp?@JLR
]
=
OPMWOd]_QSAeMW

ANY

;TQWJMSRi
=
X[ANJSJ\c
=
Ag+
=
QJLQWOpXkYKOPMSY½Y[Ae^OPQSTRiX.
0
f}]RpMSMSAN?OPQSTRiX%?TAgX0dQ
=/!
0
f}Op[QLR
]_RdMSMLAN?OPQWTRiXaO¯kXk]QSTRiX
#
0
d
OPXkYZYkTAN?TAg]_QSMS]]RdXkJLQqOpX¦Q`c¯MSAgOp?z?KOPMSQ ﬀ
0
OpXkYy@Ł;O
i@XKOxM?sOPMLQ ﬀ 
0
d
f}Q
=
A
?OPQLQSAeMIRiX[AnPOPM-^@XZ@X#]RdXkJS@Y[AeMqO

?TASVOﬀ^JIY[A/?BANXkYk@X0©RdXQ
=
A%ŁvRi@JLQS[MSAv]_RiXiQSANX¦QIRPO>Q
=
Av?OﬀdAeMRQ
CcQJ
=
Rik?@Y

AyX[RdQSANY­Q
=
OxQS
=
AgX ]_RiXiQqOp@Xk@X0¿JS+iXk+*s]eOpXiQOpŁvRikXiQ RPOS·OPQSAeMgfQ
=
A#	*n
PfFmk H  IRPO
Q
=
A

OpJWOp?TQ·?OﬀdAeMV]eOpX

A0]_RiXiQSMSRd?@?TAgY

;Q
=
A\S·OPQSAeMVY[@JSQLMW

^QWTRiXMqOPQ
=
AeM·Q
=
OpX

;Q
=
AdAeRi?TRd]NOP?
@X¦QLANM]O³Od]_A

AeQNSAeANX;YkkJLQ·OPXkY

OPJqOP?TQRQ 9
=
@J>Q}SR?OﬀdAeM¾ŁvR^Y[AN?s@J@?@?@kŁ%@XkOPQSANY

%O MqOPYKOPM S·OgdA`RPO
OMSANU}^AgXk]ﬃ


OxMSMWT}@X-STQ
=
OPX@XK]@Y[ANXK]_AvOPXi?TA10_Q~\}K]
=
OJS@Ł?K?TA Q}SR?OﬀdAeMŁvR^Y[AN?oY[R}ANJIX[RdQ
Y[ANJW]_MW

AQ
=
A`Op]QSKOp?^]_RiŁ3?K?TAw[TQ  RPOKQ
=
A dAeRi?TR RMOKQ
=
A *kMSJSQŁvAeQSAeMWJGRPOKQ
=
A%¿OPMLQWOpX JS

JS[M]O³Od]_A¦f
X[AedAeMSQ
=
AN?TANJWJ TQ0@J O *[MWJLQ JLQLA?QSR1AePOp?@KOPQLA9?BAeMWORpMWŁ;OpXk]ANJ RMO{?sRi?OPMW@ŁnANQLMW]@Ł;O
i@XZMWOpYKOPM0@X
O¿OPMSQSOpX1]_RiX¦QLAew}QRQ 9
=
AaPOp?@@YkTQ RPOoRi[MMLANJW[?TQWJJLQSMLRiXi?+½Y[A/?BANXkYkJRiX©Q
=
A]
=
Rd]A RPOoMSAgOp?@@JLQW]
POp?@[ANJqORdM Op?@?oQ
=
A%O

RxpAnY[ANJW]MS

ANYl?sOPMWOpŁvAeQSAeMWJNfsQWOP^@Xy@X¦QSRZOd]e]_RikX¦QqS
=
OPQqSA^X[RpS7O

Ri[Q
Q
=
A2dAeRi?TR;RPO8¿OPMWJQKmkMLRiŁ Q
=
AaMqOPYKOPM|?sRi@X¦Q`RMO^TA/S0f^Q
=
A0ŁvRiJLQ@Ł3?BRdMSQWOpX¦Q?sOxMqOpŁvAeQLANM`@JVQ
=
A
?TR[]eOp?@XK]@Y[ANXK]_AvOpXi?TA20-S
=
]
=
]eOpX

AnR

QWOp@X[ANYKOMSRiŁ &D+iTQqOP?Á{>?TAePOPQWTRdX 1R^Y[AN?@Jac& { 
d
RPO
¿OPMWJQ9
=
ANX¿]_RiŁvANJVQ
=
A JW^MWO³Od]_AaMLRi
=
X^AgJSJ|S
=
]
=
]eOpX

A0ANJLQW@Ł%OPQSANY(OMLRiŁ ?OPXkYkJW]eO?BA0@Ł;O
dANJ
RPO>Q
=
A OPMLQWOpX´JW^MWO³Od]_AQqOPdANX

1POPMSTRikJI?OpXkY[AeMSJ OpXkY¿MSRxdAeMSJRQ/mo@XKOP?@?+¿]_RiŁvANJDQ
=
AvYkTAN?TAg]_QSMW]
44pz 4 
     
l  m > ﬃ<  P <
oa/#T; ﬀb 
a	 ﬀ [ﬁ 
 #  
> ﬂhﬀ 
 	
#9{
 ^$ 
  ﬁﬀﬂB

]_RiXkJLQqOPX¦Qgf¾Op?

ANY[R8OPXkYRP?[QW]eOp?`Y^A?[Q
=
RPODQ
=
A pANRd?TRi]eOp?·?OﬀpANMyQ
=
ANJLAt?sOPMWOpŁvAeQSAeMvPOp?@[ANJ;OPMSA
Y[AeMWTpAgYﬂOMLRiŁ ?O

RdMqOPQLRdMŁvAgOpJS[MSANŁvANX¦QSJ{?sANM]ORdMWŁnAgYyRiXyQSAeMSMLAgJLQLMWOp?~OpXKOP?TRiJQ

5IQ l 

Hon*-HwD	 i n]ADGFIH3D C n puLimH/	f@Hon]H p Hg/D	 	ghLﬂp nﬀmH pﬁH ﬂD%n   \puLMDNHUDGFIH j! " 	H  
8 nk H@n]A9DGFIH 	  D aHwDNH/	  n]AaDGFIH

L
	 D	Lk  ml  0	GAwLxg H ' FIH 58.8 H/	puLimH/	   mH /gﬃ	  lhH  l i!GD 

[H p Hg/D	 	gng^nk  DsLk#D 6 DGF.	g %Xk H  "}LA/H C aHwDNH/	  FIH/	H:56  0	GAwLxg H 	*n
PfFmk H  Lk  #(nﬂp  -H'/ghLMD	DNH/	  k@f
8IL
	WL*-HwDNH/	 &6oDGFIHGpqnC^H/	 puLimH/	  7mH /gﬃ	  lhH  l iGD  
[H p Hg/D	 	gUg^nk  DsLk#D<Lk   0	GAwLxg H 	*n
PfFmk H  ('
CX8RdMWY[AeMQSR!]
=
OPMqOd]_QLANMS

A½Q
=
A *[MWJLQv?OﬀdAeM RPO

L
	 D	Lk 
 D f>SA
=
ONdAyQLR]_RiXkJS@Y[AeMQ
=
OxQnQ
=
A
JS[MWO³Op]A0RPO(¿OPMWJD@JI]_RxdAeMSANY

´OaS@Y[ANJ]?kMLAOPY¿?O3dAeMMSANJSk?TQW@X;RPO¾Q
=
AAeMSRiJSTRiX1RPO¾dRd?]NOPXk]`ORpM-
Ł;OPQSTRiXQ~CX!JSTQW!ŁnAOPJW^MSANŁvANX¦QWJ Ł%OpY[A

#DT^@Xsf ¿OPMSJ
<
OPQ
=
*KXkY^ANMaOpXkYﬂ{ "7Ł%@JSJSTRiXkJNf~OpJ
SAN?@?[OpJRdM

TQqOp?}R

JLANMLPOPQWTRiX[J

 ¿OPMWJD?TR

Op?K\}[MSpA3pRdM|c 9`{\0@XkJLQSMW[ŁvANX¦Q
d
OpXkY OxMWJ¾{Áwe?kMLAgJSJ
c )DŁvA ¦On@XkJLQLMWkŁvANX¦Q
d
f[@XkYk]eOPQLA Q
=
Av?kMSANJLANXK]_A RPOTMSRiXcRw[@Y[A MS]
=
Ag?TANŁvANX¦QSJ`JSK]
=
OpJANŁ;OPQSTQSAif
¿O

=
ANŁ%TQLA¦fiDR¦ANQ
=
TQSAOpX[Y

OPMLRiJSTQSAOp?@?kRdAeM¾Q
=
A ¿OPMLQWOpXvJS[MWO³Op]AﬀY "`TANY[AeM>AeQOP?[Q@fKu311¦^f&
=
MW@J 
QSANXkJLANXyAeQOp?[QTf 4pzdzdz_rm&
=
MW@JLQLAgX[JSANX½ANQ`Op?[QTf 4pzdz(#r  ?@@XdAN?
=
OAeMAeQOp?[QTf 4pzdz( r"`TAgY^ANMANQOP?[Q@f 4pzdz#r
j

MS@X½AeQ Op?[QTf 4pzpzihpZ[Q "VAg]ANX¦QS?+ifKQ
=
AnX[AN[QLMSRiX¿J]?BAg]QLMSRiŁnANQLAeMRiX

R¦OxMWY#OPMSJ2)DY^JSJLA ¿OpJBSAN?@?
OpJQ
=
A )IŁnA3iO%@XkJLQSMW[ŁvANX¦QRdX

R¦OPMSY ¿OPMWJD{Áwe?kMLANJWJ@X[Yk]eOPQSANY1Q
=
OPQAePO?BRdMSTQSANJ]Rdk?@Y¿Op?@JLR

A
?kMLAgJLANX¦QaRdX!Q
=
A OxMSQWOPXJS[M]O³Od]_Alc
=
}Y[MqOPQLANYJSk?uO³OPQLA9ORdMa@XkJLQqOPXK]_A
d
Y ¿TQLMSRPO³OPX[Rx´AeQ Op?[QTf 4pzdz4_r
DANXkY[MS@X AeQÁOp?[QTf4pzpzihpZ[Q9
=
A OxMSQWOPX JS[MWO³Op]A@JÁOp?@JLRdAeMa?@TdAN?+ QSR ]_RiX¦QWOp@X ŁvAeQSAeRdMWTQS]>Ł;OPQLAeMWOp?
Od]e]kŁk?OxQSANYKORdM Łv@?@?@TRiXkJDRPO'dAgOPMWJQ 6AvQ
=
ANX!JS@Łk?OPQLAgY#OyQ m?K]eOp?

L
	wD	Lk 
 D

¿Ł% w[@X

OpJWOp?TQNf^TMSRiXyRw[@Y^AgJNf^JWOp?TQWJVOpXkY &
=
RiX[Y[MWTQLAgJQ 9
=
A

OpJWOp?TQW]DJS

JLQSMWOPQWkŁ S·OpJ`JS@Łk?OxQSANYykJS@X;O

OpJWOp?TQ`OMSRiŁ6{OpJLQ  BOMW]eO*c &( 

Ri[QS
d
S
=
]
=
O?I?sAOxMWJaQSR

A½]_RiŁ?sOxMqO

?TAvQSR ¿OPMSQSOpX

OpJWOp?TQSJ
YÁOp		TRi
eQ0O[QTfﬁ4pzpzku

Z[QX!RpMWY
eM QLR1Yk@J]?BRiJ
%RMOM
gO@@JLQW]0PO@
NJ\ORdM Q
;Yk

g]_QSMW]]_RiXkJLQqOPX¦QWJ
RPOVRi[MQNSROﬀ
NM2
eR

g]_QSMW]eO¾ŁvR^Y
cf5S
Z]KOPMqOp]Q
eMW


NYPOPMWTRdkJ MSR^]q}JnOpXkY8Ł%@X
NMWO@JOxQvO
]
NX¦QSMWO5OM
NU}
gXk]ﬃZRPOh¦ldz ¿

cﬀ 

OpXkY
d
Q:6ﬁ
kJ
NY

RpQﬂ]eO?sOp]eTQST
 OpXkY´RP?ﬃ
gX]_R¦Oxw[OG]
	@J
]_RiXkX
g]_Q
NYQSR14
1ku  @Ł? 
NYKOpXK]
%OpXKO+


eMIQSR©Ł!
gOpJS[M
nQﬂ
vM
O¾OpXkY!@Ł;O
i@XkOPM'?sOPMLQWJ RPO
Qﬂ
0Yk

g]QLMW]I]_RiXkJLQqOpXiQ`RPO

RpQﬂ©Y[M ?BRpS`Y
eMDOPXkY'?ﬃ
"	
eQ`JWOpŁ?#
gJQs\¦RiŁ!
 M
gJS#TQSJVR

QqOp@X
NY(ORpM
Qﬂ
$8

OPXkY OPM
T?kM
gJ
NX¦Q
gY @X
&%
@CB PQm'(*)

L
	wD	Lk 
 DVŁ% w+W(
,'iŁ? '-
./'PO>1032
&( 

'i+S4)5

)-ﬂ)+6uNz127
NŁ8)+W+
36uNz12 &'9
:+ﬂk+
16uNz12 )
3
NŁ%+
36uNz12N&;'35#.(S+
36<032
 9('w
5'3@+
36ﬃ032 &;#'(S+
=)5#.>02ﬀ @?#-W[Ł?6#S;
 #-
.@+
A-
",'35#.tOB'(SŁ#4)!'PODC4,1+
5
",W
:(
YC4,1+
5
",q
(!
+*)[Q6u31EkuwZ	5F'(ﬂ.
:(G+'H,'iŁ?K+
@+ﬂ
@+'+ﬂ)I.k

",+(W4,J,'35#-+)51+'LKM'PON+

     
l ' ;5 ﬃ< ; <o
o
/#TP/ﬀb 
 	 ﬀ [  
"# <
 > ﬂhﬀ 
 	
#^
<  a ﬀﬂB
 44[u7 4  
Ł% w+S(
\OB('iŁM+ﬂ
 .k

",+(S4, ,'35#-+)53+

'PO 
"),Z	5#.kT}	.k ),'35-+S+W
51+y
K
ﬃ



:
	

c5IQ E d
SI
(



	-&+ﬂ
'3@kŁ!
ﬀOB(),+W'5@'MO +ﬂ
!,'iŁ3? '35
51+
 Q:6ﬁ
 * 5#)	+ '

+)P	5
.$))@
A'MO 
:

0_Q 5¦ﬀFzIQTu  OB'(+ﬂ
 ,'x
:(W	5=.k#-+ 4)ﬀ
(Q!Y 6¼		@4)pŁ - 
:+ )[Q	64Pzdz(PZ/Ł!
")-S(
. ,'iŁ3?ﬃ)()


D)@
-
#-S	5 &;)(

'5#. )
 "7
.@&4)ﬀ )5#. )(ﬂ-

&(quI-'d	ﬃ-S@Ł#4)53+RQ5*) -S@Ł%	4)(S )ﬀ36MS;
,'iŁ?K+
.
+ﬂ
G.k

 ,+(W4,!,'35-+ﬂ)51+ 'PO

)-ﬂ)+aŁ% w9
". S`+ﬂ!)(S'i#- )pŁ 'i#51+ 'PO^S ) +
:( , '51+
51+6OB('dŁ +

.k

",+(W4, ,'35#-+)51+&'MOD.(

)-ﬂ)+3c , OQ
I% 
@CB	 d )5#.@+ﬂ
A.k

",+(W4, , '5#-+)51+&'MO?K(
US )+
:(
OB'( +ﬂ
  

)5#.*c>A 5 IQ 0  EIQ d  d YI4)

8
:+I)[Q6315 Z[Q9 
 ,:)-
N'MO

)-ﬂ)+VŁv
. S+ﬂy4,
16
SI[4,  ,:)5 )	-'


*(

N)53+vOB'( +ﬂ
 )(+S4)5 ,:)-
36S		D5'+


 , '5#-S	.
:(
. -S	5 ,
-S )+
:(04,

?#(
"-
51+- )='pS .k

",+(S4,&, '5#-+)51+\c + @?K4,:)	+ 

 4_Q 1 IQ 4 OB'( 8

)5#. )+' 4*I & YI4)

 
:+
)[Q6315ﬂ Z d +ﬂ#)+ ,:)5#5'+ -S+35k+*ﬃ,:)51++ , )5
+ﬂ
;

",+(W4,:)P?('P? 
:(+W
- 'PO 
:'3'd4,)iŁ8)+
:(S4)	-Q

)pŁ? 
  )-Q I
NŁtQ )
3Q '9
xQ  9('#Q &;'#Q  @?5Q &'35Q 6 ) +RQ
ﬀ #Qﬀ 1 40_Q 4  #Q 40 EIQ 5  #Q 00 #Qi EIQ E 0_Q 0 5ﬂ IQ 0
ﬀ  _Qﬀ5 PQ ^ PQ ^ IQiﬁ IQ1 4 IQ 4E IQﬂ"0 IQ 4 4 EIQ d
.k#-+ 2 90 ﬃ   0 0 0  
 "!$#

5IQ &% [H p Hg/D	 	gﬀg^nk  DsLk#D aHL 0	hH aLMD
+ 0 ,

 A n
	 #L
	 n
	onRg %ﬀvLk    k H/	Lﬂp 	H p H 
#Lk#D_A n
	

L
	 ('  !p p/L* 8Lp H nC^H/	H k8 nC(mH/	7A n
	  H('mg H:8!DlL/Lﬂp D_A n
	BCF.	g FﬂL 8 H p p HwD7C L H 4'

H/	Wg H k#DsLf@H ﬀL   aH   kKDGFIH

L
	 D	Lk 
 D 'PD0	HL
	H2 k 
	ghLMDNH 4'
9 
8)


.'ﬃ6 'P?#+S4,) .
/?#+ )5#. ('i35
-ﬂ-\?ﬃ)()PŁ!
:+
:(ﬂ- 'PO+ﬂ
 -We? 
:(*ﬃ,4)<4)ﬀ
:( )(
!
-+W 
Ł8)+
.-OB('iŁ +
 )5 )+-S	- 'PO $) (+W4)5*4)5#.#-ﬂ,:)? 
- ,)p?#+W(
.

 I)^	5 6$) (ﬂ- <)+* 5#.
:( )5#.
+*(":Ł%	--S'35#-Q

 ,8. )+ﬂ)`S;
:(
&)5 )+


.!+'=-+W#.0!+ﬂ
&(',).-S


I.k	-+(W

+S'358)+D+ﬂ
&-S(WO ),

'PO$$)(-ﬀOB'( ) (W'i#-=4)5.k	5$-S+
-ﬂY '3'iŁ


)>
:+!)[Q6,311¦6'3'dŁ


ﬃ)>
+ )[Q6 4-EZsQﬁ 	-'ﬃ6
+ﬂ
&(',)8)

#5#. )5 ,
"- '
:(4)(
I(
 i'35- 'PO +
$) (+W4)58-W(WO ),
nS;
:(
&-+W#.k
.;#-S	5=+
:(WŁ8)
-S+35 )+S(
- 'PO+ﬂ
 -W(WO ),
TY &;(W	-+
5#-
56"315ﬂ 

r ?'9'(
 
:+ )[Q	6$3151ZsQ

+W#.[
"- 	5#.k4,:)+
 + )+
012M'PO +ﬂ
 )(+S4)5@-S(WO ),
A )-&(',)-, '
:(W	5 512 'PO +
 -S(WO ), 
='POS7k4,#432 )(
 4) (
:(
+ﬂ#)5 4 ,eŁ cB
mQ#Q\&(9-
ND4)5k+W4)#6+
 I)^	50.&4)5#.k	50A-S+

d
Q0/#
/S +
:((ﬂ)p	5#-63-S , )-'D)^	5
484)5#.k	5 -S+
	51I+'M?K4)  4)5k+W4)6 ?(
-
"53+ )G(',),'x
(&'MOŁ!'(
A+ﬂ#)5412 S`+ﬂ2 2 (',)-
4)(-
:( +ﬂ#)5 0J,ŁtQ Y '3'dŁ


ﬃ)$
:+=)[Q	6"311¦XZ?#('P? '3-
. ) (',).-S


 .k	-+(W

+S'35 4)RS	5 +

OB'(SŁ 'MOy 354
,76
.
ﬃ98

80:(;
4(<=
c5IQ 
d
SI
(

354
,76
.?>
-+ﬂ
N,A@CBD@4)+
>E

nOB(), +
>
'358'MO+ﬂ
 -(@(WO ), 
 ,'
E

:(
.GF (',)-'PO -
>


 4) (
:( +ﬂ )5
6?6
8
>
-7+
 +'+) ) (
") 'PO +ﬂ
 (',) ,'
E

(S;

>
31+
.HF. +ﬂ
 (',) .
>
)B!
:+
:(6 )5#.JI ,
8
.K>
-7+


Ae? '35
"53+
>
)<.
 ,(
 )-
3O ), +'( , #)(),+
(
>

>
5 +
8)(
")#6 .
/? 
5#.
>
5?'5
8
QL*$#)B?#
"- 'MO(',)
)5#.=-B '9'+ﬂ (
 
>
'35- )(
<?#(
-
51+
.
>
5D/
>
M@(
,5IQ ﬃ6RS
>
+A,'((
-]? '35#.
>
50
E
)ﬀ@
"- 'MO
8
Q 5='(ﬂ.
( +'
.
:(
>E


E
)ﬀ@
-OB'( +
 )Fﬃ
".'G)5#.J'M?#+
>
,:) .
/?#+6_S
 ,:)5 
A+()?ﬃ'34)+
 +ﬂ
N@-
 'PO
8
6.
-
>
35
.
OB'(A-(@(WO ), 
*.
-ﬂ,(
>
?#+
>
'356+'>)T? )()B 
+
:( F
=
(
/?#(
-
51+
>
5@+

E
'3ﬀ@CB!
aOB(),+
>
'5 'PO (',O)9-='PO
.
>
)B 
+
:(6
>
5 +
 -@e? 
:(*ﬃ,
>
) 4)3
:(RQ9 
 .
5#-
>
+ *'MO (',) ,:)5 +
5&F 
 
Ae?#(
-ﬂ-
.HF!y
P ﬃRQ
F
=
!
6TS
c5IQ 0
d
4449 4 
 
 

 l  m > ﬃ<  P <a/#T; ﬀb	a	 ﬀ
ﬁ #  hﬀ
	
#9
$



ﬁﬀﬂ

)5#. +ﬂ
 .
>
G @#-
>
'35J)5#. 
A+
>
5 ,+
>
'35 ,'9
&%G,
>

"53+ﬂ- ,)5HF 
 '-F#+ﬂ)
>
5
.H@#-
>
5TY/C@#5ﬃ6 311(PZ[y
'-,
ﬃ
 !

F
=
6
S
ﬀ$
0
K







 ,
2
K
 , *
%
K




0
c5IQ   d
'ﬀ
ﬃ
%
!


#
%
,)
2
F
=
.
ﬁ

 
K
* F
=
ﬁ


K
ﬁ 
,


K




D"K
 , *
%
LK




0
6 c5IQﬃﬂ d
SI
(
K
>
-+
 .
>


 ,+(
>
,I, '5#-+)51+'MO+ﬂ


L
	 D	Lk#
 D )5#.  ,
>
-+ﬂ
 .
>


",+(
>
,I,'35#-+)51+'PO
+ﬂ
 (',) ,:4)-+-vcGS
 - )	,'35-
>
.
(7
(
 Fﬃ)-ﬂ)+ d Q

5IQ 
5H A D -
Lk /ghL 8 HGn]AqDGFIH  	H   Lﬂp p   	hH[fnktDsL %PH k l i

L
	 

LMDGF k mH/	&6g^n
	 	H  8 nkD

 k@fKD%n L #Lﬂp #H %"!
,
' ;E' ufF@D 
Lk /ghL 8 H n]AaDGFIHj 8  	 GD 	on*#MH/	 puLk 
 k@f  GDNH(g5pqnH-D%n

H #
gﬃ	WLMDNH/	&6<g^n
	 	hH  8 nk 
 k@faD%n L=#Lﬂp #H)%"!
,
'
, 2
'jan
0	Wg H$#  >j! <'
5$+ﬂ
3OB'3	'pS
>
50ﬃ6 S;
!- )	<-
>
B?#+@.
>Eﬁ>
.
A+ﬂ
 $) (+
>
)5$-@(WO ),

>
51+' +}S;' .
>
G 
:(
51+N,)-
-y )
(). )(>AwL*#(n
	WLl p H<,:)-
&)5#.G) (). ) ($ekRAwL*#(n
	WLl p H<,:)-
xQ 9 
nO )
E
'() F 
7,:)-
7('M@#+!,'((
-W?ﬃ'35#.#-
+'G+
&%I'(+ﬂ
:(ﬂ5@
B
>
-(' 
(
 '") $)(-y )8-B '9'+ﬂ@-(@*' 
:(-*ﬃ,
>
) 4)ﬀ
:(I'+)()(+
>
)5@.ﬂ@#-+"6 , '51+)
>

5
>
5
E

:(,)B
.- (',) , 4)-+-"6 , '
E

:(
>
5)JFﬃ)-)+NF 
.(',)
/ 9 
 -(@*' 
:(-*ﬃ,
>
)4)3
:(0-
>
	D+
5 F 

, )(ﬂ),+
:(
>


. F )@-(B8)	
E
)ﬀ@
1)B'( +ﬂ
 F
=
'ﬃ)() B!
:+
:(A)5#.2-
>
	'#(
"-
51+A)@
>
B
>
+
.
E
'3ﬀ@CB 

-ﬂ,:)++
(
>
5@, '51+(
>
F @+
>
'5
>
5ﬁ+ﬂ
GFﬃ),)-ﬂ,:)++
(
. (). ) (=-
>
35 )/ 6 
G-ﬂ#)	 , '5#-
>
.
:(?F
=
()5
>
5
F 
:+3-
:
"5 ?)5#. 4/ 45)B'(=)&B!
")5ﬁ, 4)-+ .
>
)B!
:+
:( 6  ,ﬃB6/ﬁ9 
  9nin+798*-@(:) ),
;-
>
	D, '(-
(
-(' '35.>+' 
:
 4/ 0G+' +/ 0*,ﬃB )5#.
!
:
  ,ﬃB6/ﬁ)5$+ﬂ
 '"'4' '3-
>
+
16 +
 @#5*) )
E
'() F#
!,:)-
16
-I
>
,  Fﬃ
++
:( (
.'#(
-
51+ﬂ- ,()+
:(
.*+
:((ﬂ)
>
5#-;'") +ﬂ
 -'M@+ﬂ
:(ﬂ5 
B
>
-(' 
(
36<-
>
	 Fﬃ
 B!'.
"
. F
)5 
:+
('
5
:'M@#- -(@*' 
:(-*ﬃ,
>
)4)ﬀ
:(<,'351+ﬂ)
>
5
>
5 
>
3
(<.
5#-
>
+
>

"- '") (',)=, 4)-+ﬂ-6,'((
-(' '35#.
>
5
+'J
>
3
:(
E
)ﬀ@
"-=)B'(N+ﬂ
 F
=
'ﬃ)() B!
:+
:( F 
:+3-

5 */5 )5#. 4/ 4 )5#. )HB!
")5 ,:4)-+ .
>
)B!
:+
:(
6  G,AB>/ 9 
A-(@(:) ), 
 ('M@03#5
---
>
	 )	-' F 
 
>
3
:(
>
5@+ﬂ#)+N,:)-
xy-;
A- )	 , '5#-
>
.
:( 
:
 "/ 0J+'>E4/ 0?,ﬃB )5#.
!
:
 @,AB>/ 5 F '+ﬂ ,:)-
-"6 +ﬂ
*-(@ﬂF -(@( ) ),
 4)3
:( '") Fﬃ)-ﬂ)+0-
>
	"F 

, )(ﬂ),+
:(
>


.HF ('M@#5
--?'ﬃ) ()B!
:+
(- 
0
 E4/ 08,AB )5.
!
0
 !+'1ﬀ4 ,AB?6
>
+ﬂ-I.
>


",+(
>
,
,'35#-+)51+
E
)(
>
50@)B('-B 
0
$/ﬀ31 4/ﬀAﬂ
5/ c .(- Fﬃ)-ﬂ)+
d
+' 
0
 5 4/Bﬂ0  E4/Bﬂ"ﬂ  c9'C@(
 
>DC
@
>
.0- )+
:(
d
/
   +
 P# # ;   ﬃ ﬀa	 ﬂt
   ﬃ hPﬀ
ﬀ
 
  = 44E 4  

	  I I /.6/E 7BP,/. =    4ﬀﬂﬁ93ﬃ4 P."!#/E 8$9."% K
" .&'
@'.
"
>
50N'") B
>
,(' - )
E

 -ﬂ,:)++
(
>
5
>
- -+
>
	)5 ), +
>E

;+'"'
>
,"/ /
>
(ﬂ-+?B '.
	- )B'(<+ﬂ
7-+(@#.='")
' 4)5
+ﬂ)( -(@( ) ),
--
(
.(
>E

5NF ('M@5#.0 Fﬃ)-
. 'F -
(
E
)+
>
'35- '")#+
,@'1'35A)5.ﬀ( 
5@#-")*&)

)B'(-N
:+ )/6$31 ﬂ ,+/ 9 
8)
E
)
>
4) F
>

>
+ J'+)'( F
>
+)

 " )B'( * )(+>'-F -
:(
E
)+
>
'35
C
@
>
,)+
>
5#.ﬂ@ ,
".
-

E

:() -+(@#.
>

-+'DB!'9.
ﬃ+ﬂ
-
"5-
>
+
>Eﬁ>
+ ='") (). )(+'=-(@(:) ),
&('M@3#5
"--.- .
 * 5
.
>
5*,'MB&'ﬃ)(
>

-'35 +'&+
 (). ) (- )
E


5+0/ )5#. .
>


",+(
>
,D,'35#-+)51+A/ﬀ9 
;.
"-ﬂ,(
>
'+
>
'35 '+)#-

E

:()MB!'9.
	- ,:)5
F 
)B'M@#5#.
>
51)I4) F 
+;)/6 315 432M/ @#50ﬃ6  11(,+/  B!'35 B!'3-+K@-
.*)5 )+9+
>
,:) B!'9.
	-"6"-
 * 5#.
+ﬂ
54
:'MB!
:+(
>
,:) )@'+
>
, -.-642)/$B!'.
 )-ﬂ-(@CB
>
5A) -+) +
>
'35 ) (&'  )-
)B'(
E

:(-!('-@3G-(@( ) ),
-"6
+ﬂ
AD -
>
,) )@'+
>
, -7-ﬀ')5/KB!'.
 F )-
".J'5@) -,:)4) () '4'#(' 
>
B8)+
>
'35 '") +
 

",+('MB8)
35
+
>
,
*#
	.#-)B'(,B!
.
>
@CB ('M@38-(@( ) ),
"-)5#.8+


B8)	ﬃ 
:(+(@( Fﬃ) +
>
'35@'9.
#-

 8/ -I
>
,
>
-
E
)
>
.
'35#+ )B'( -(B!'9'+ﬂ -(@( ) ),
-A/) / @#50 
:+7)/6L 11 49+ '#('"'ﬃ'3-
".J)DB!'(
 ,'MB ' 
:+
 )5 )+1+
>
,:) B!'.
"6
+ﬂ
 51+
3()*
C
@ )+
>
'35 ?'.
-ﬀ* 8/ 6ﬁFﬃ)-
. '35J)A-
>
B&' 
>
*#
.*
Aﬀ'#(
--
>
'35*'") +ﬂ)5
51+
>
) *#
	.#- /
+)	' -I- +' +) )

>
51+' ),:,'M@#51+$F '+8-
>
53
7)5#. BD@#+
>
'#
7-ﬂ,:)++
:(
>
5 ,'MB 'ﬃ'35
51+ﬂ-<'+) +
7(). ) (
- )
E

:) 6 @ 
:+!)6 4C +;)5#. +ﬂ
 *( B '.

>
- )	-'
E
)
>
. )B'( )>-
>
.
:(=(ﬂ)5
G'") ('M@03#5
--
'ﬃ)(ﬂ)B!
:+
:(- + )5ﬁ+ﬂ
8'+ﬂ
(NB!'.
"	-6 )	' -
>
5J+'+ﬂ) )

>
51+'),:,'M@#51+
E
)(
>
'M@- -(@( ) ),
8+ <' 
- /
9 
 .'MB8)
>
5*'")
E
)
>
.
>
+ 8'+) +
 *( B!'.
",:)5HF 
 .
 * 5
".HF*+
 (
4)+
>
'35#-
>
' -<;
8
8= 
8

8*!
=
ﬁ >
LK
>
-54/ 5?/
-I
(
 *)5#.
!
.
-ﬂ,(
>
F 
;+ﬂ
 ('M@35
-ﬂ- '") ) -(@( ) ),
;'")ﬃ.
>


", +(
>
, ,'35#-+)53+ LK 6
>
	ﬀ@CB
>
5 )+
. F
) - )
E

I'") - )
E

5@ﬂB F 
:(?)' 4
!



/0/#'(;8 Fﬃ)5#. )+ﬁ1E- 1*A@N)5#.*) +  '
>
,:)
E
'4,)5
>
, B8)+
:(
>
)
'") ' 
:(B
>
++
>Eﬁ>
+  )('M@#5#.  6  -'M@#	. F 
A-(B8)	
:(7+ﬂ#)5 G,ﬃB )5.
!
-ﬂ'M@#	. F 
A-(B8)	
:(7+ﬂ )5
E-!,AB>/
9 
A(ﬂ). )(Fﬃ),)-ﬂ,:)++
:(
>
5*, '1
 %8,
>

51+,:)5JF 
 
Aﬀ'(
--
.$)-+ﬂ
A-@ﬂB '") )G-
>
53
=-,:)++
:(
>
50
,'MB ' '5
51+I)5#.?) BD@#+
>
'#
 -ﬂ,:)++
:(
>
5 ,'MB 'ﬃ'35
51+B;

I
:
ﬂ
ﬃ
C
:
ﬂ
* D
:
ﬂ
-54/ 1?/
-I
(
 I )5#.FE
>
5#.
>
,:)+
+
' '34)(
>
@")+
>
'35 -+ﬂ)+
'") +
;
B
>
++
".=)5#.=(
", 

>E

. - )
E

(
-:'ﬃ
 ,+
>E

+
-G* )B'(7'(
>
@:'351+))5#.H( )B'(
E

:(+
>
,:)I/ /9 
 -
>
503
 -ﬂ,) ++
:(
>
5 ,'9
&%G,
>

"53+
>
- 
ﬃ<'#(
--
". F;
C
:
ﬂ
, 0
.
ﬃ
8
 

8
0
4
JGK
I
,
J
;ML
<
N
J8O
P


:
>RQ

:IS
>
0
#
;

<
,
2.T
83U

6V , 0
.XW
	
.
VﬂY
-[Z4/\/
-
>
+ ;
Q

:]S_^
,
T
8a`bcU
, 0
.

.
 F
:ISed
8
4
JGKgf
,
J
;ML
<
N
J
*
,
8a`XbcU
, 0
.

.

T h
3
:]Sjilk
83U

mV
i
0?n
W
	\npo
3
:IS\i
83U

mV
i
0?n
W
	\n6qr-[Z4/-e/
)5#.;
#
;

<
igs
Wlt
n
^
u v
VAw
dcxy{z}|e~m
JJ
g
-[Z4/B?/
F0
>
53 +3 /Ł-@3
>
ApŁ()I,B")#p35V '0 -A")3ﬀ(@3:)[,XﬀX,p}<c
>
?5) @ŁX
>
, 39?-
p0X?Ł
>
&4_ @Łp
>
c
>
p3)I? -
>
3 /?
:IS


3
:IS
cpp<('0BX
>E
< ¡3.\<¢
>
<\")p3
, ' 
   +
	
 P   2ﬂ2?
   
   =

>
  3ﬁﬀﬃﬂŁ<

c

XMB 'B <\cp ﬂŁ<

5)! C@Ł3 "$#ﬁ#% + /'& a BD@Ł
>
'_ c}p
>
a \<¢
>
<\
>
&)(ﬀ'3p<pp

F\  ;
*
D
:IS
i
0?n
^
8,+
-
v
dcx
S/.
JGKgf
,
J
;ML
<
N
J8O
P
02143
O
P
5143
i
T
8,+`XbU2+
i
0?n
*
+
n
076,5
VﬂY98 Y
:<;=;=>
d
h
@?
:]SA
:ISjiIs
Wlt
n6qCBED 07F
igsk
8%G
Wlt
nHBED 5F
iIs
o
8G
Wlt
nJI
s
I
t
o
8,+
KML
v
d x
+
.
JGKgf
,
J
D
L
F N
J8O
P
02143
O
P
5143
i
8,+`bcU2+
i
0?n
*
+
n
076,5
VYN8 Y
: ;O;
h
>
A
:]Sjigs
Wlt
n
>
+
o
A
?
:]S
iIs
Wlt
n
A
?
:IS
i
ks
W
k
t
n6qCBED 07F
igs
o
8G
Wlt
nHBPD 5F
igsk
8%G
W}t
nJI
s
I
t
-[Z4/Q"$R\/
-a<}
8GS 8ﬀUMT
V 0

-
s
Wlt
/ 9p 3VUccXW%Y< ")33A4 }BZ)\[ŁŁXW? /)] "}F2U, pF%^,
W\} ,X_[Ł?F`U,?a['b 5 c}pcWa pcb -'W  p3_[Ł

Y ¡
Ł


pp3ﬀcWa?ﬀ

bd[ŁXW '
cp}<XW37}cb eW,

 p'XWabd[Ł9pFa

WQﬀ4[ŁXW?MﬀBX ")ﬃ}eWp3_X[*'0XﬂMWcB ,B;
*f
:IS
i
0?n
^
K
Thg
,
g
)ji
3
+
i
+
3
`XbU
0
h
K
k d$k
E
ilk
T
g
)HI,l
`XbU
0

n6qCm
:IS
-[Z4/Q") a/
-a<}
ion9p
Waq Łp<p3<pŁXbWpXW?HXj¢)W<\)Ipﬁbrb 

Wa['b
T
pb'

Wa[sbut

m
:]S
Ł
vUca[3"+/xw )I&3ﬀXzy'0?9}ﬀc
ﬃ{
)I,&a7X}?pHy' ?cA<cp)! s[Ł3 "M#ﬁ#% ,+/
|
) -¡X?ŁXW

F3 - 3ﬀ3- zy6B ,}¡c

< XXWQY0

W} jW_[3}¡Z4/!RŁŁaﬀp,  

9Y ,c^aJy
cp}p

'0 --W@Y 5)(ﬀ'3p<pp

c&a7X?a<}<\X?\pXWQY~[3XW?r")ﬃa5 - B ,<;
*
f
:IS
i
0?n
^
*
f
C
3
:IS
i
0?n o
*
f
f
3
:IS
i
0?n o
*
f
C9C
+
:]S
i
0?n -[Z4/Q"2w?/
-Wp
*
f
C
3
:IS
Y 2Wa 3 X[3()[,X1X_b '0,3<\").3

[Ł}B ,+)_psWc^a3<pI -[ ) / 
C
[9cW?
Z4/!#5-W ' czb p
3

*
3

w
3
/X
*
f
f
3
:IS
Y0$W3Hp3`U,,a[sb  ﬁb '0?3<\.") 3

[Ł}5< ,.")
'W^j3<I-G ) /e
C
[ccW, Z4/a" =-W 'c zb'<}
g
)ﬂ

g
,p/ ,

*
f
C9C
+
:IS
Y 2WaaAc[,YX[3:)[,X
X_b '0,3<\ ")p3dY c c B ,F+)' c %b p
+

*
+


w
+
c}p<[c}

Yj  3dﬂ3}.B ,A/
|
W"_WQU,<Yj  ;
*
f
C9C
+
:]S
i
0?n
^
`XbcU
i
0?n
`bcU
i
0

n$i
3
+
i
+
3
d
x
JŁ
a\
y!aI
*
f
C
+
:IS
i
0

n -[Z4/Q"$\/
-a<}
*
f
C
+
:]S
WﬁYŁ %W3

)Ip_b 
C
[cXW? Z*/# )I,p3Y 5B ,=' 9 zb }<pﬀ

0

W5p3
3,Y0 -< a7pŁXbW}p

 

c-"2U,7c

a73,cb  pp3¡X[3()[,X /o
C
[cXW? Z4/Q"2w
 -Aﬀ}8XWabd[Łc}p3r 

c¡ c}pcWa1")&3r -zy6< ,¡}?ﬃ%^,W3W\p:,X_[Ł\Y0,
bd[ŁXW 'ﬀc

U,?a[sb'ﬀc}pcW3 pcb <*-AsW  c}ﬀ}<$Uc? )I,Aad cpXW } )9"c}? 
/"$#ﬁ#ZŁ3* cXb ?rF/"$#ﬁ#z#c+ /
(ﬀ'Ł}<XW? -J"2w?/_c -}1X_b 's[3pp3 zb 'aWX[

 ")"p3Y ,c^acp}p

 

c0-"2U,;)I
UcccWﬁ[Ł'0,ccW@BcXW?Ł< *F*c

( ( )I,WŁ} Ł /FFp\c

F3 'cp

WQﬀ0p<XY < -<
* * 

( (  Ł3<&-'W  <cY0ﬃ[Ł}

p

pBX X['YX[3()[,Xﬃb _W}c[ap? WW'_WQUBYj 
)9ﬃca5/
{z{
 ,+m;
ej
x
fof
^
>N ¢¡
`£¥¤
i
*
f
CeC
+
 
U$T
V
i¦j§
n
*
f
C
3
 
o
*
f
f
3
 
o
*
f
C9C
+
 
`XbU
i¨¦j§
n
n
k
 ¡
`©£¥¤
i
*
f
C9C
+ªJª
UMT
V
i¦j§
n
*
f
C
3
ªHª
o
*
f
f
3
ªJª
o
*
f
C9C
+¨ªHª
`XbU
i¦	§
n
n
>
-[Zs«Q"7¬,/
­
a<} a1)(,®Ł}<XW? ﬁ¯_3}®Ł}
¦	§
?3 

M®0<

 ? 31X['®0XﬂMWcFB ,psWc^a3<p
)9ﬃca5«
{z{
w9+«
 
	am
 j
 
 ﬁw 7 
 ﬀﬂﬁﬃ! ﬂ"$#%'&)( *,+.-/ﬃ! 0#%-
1.2435276 859;:=<>9;?A@CBEDFHGIFKJEL7JNMO
P
pMU,Wﬁ[Ł
­
,H^HpB

  MUca[cp

p3q®0p<\cWc&ﬁ¯ﬂ 
­
¯IpRQ[3<X TS=U ¯I b %®'y
®~W3Y~[3XW

}pX[Xc[3}<B~[ŁXW3r cWabv®ﬀ
­
zy6< ,¢b 

< ﬁ¯#3d cpXW X[3X¯[¡c

 

9
cp}<XW3Y0$W3rXWabd[Łc}

­
W p3Sb
P
pc[aXY cXW? 

<.VXW"%b`®sY0<_« 
{ﬁ{
 zYY¥«
Z

­
MU,B33®Ł}ﬁ®0?}

%®s®Ł}\,  p<aW<? XW3?7cp}cW3X[3H¯[,Xﬀpcb

W bzWŁ 
UcaW

¯I,AXb j,p X[3H¯[,XB$«
|
F}

j<3%^,qW\},X_[Ł\&3q®0?pXWQY5}B'W3 $ﬀ0BX
ﬁ¯ pa^ }W p3 X['®0XﬂMWcAB ,T[ 3 U,,a[sb  <9ppXW3 X_b`®0,3<\0\'c

X?ŁXW

p

W<BXpcW X?Ł}\¯I&p3 cpXWbcpXW
­
'W Hcp
­
rp3?aB
­
_ﬁYŁzW3

¯Ipﬁb%Y , c},p b BX[3}$b <\$«]UA<X[Łﬁ¯ p3_pX[

 3MU,paB<pp3
­
 c&
P
yY

Hy
Y~WXW3ﬀS;Uﬀ
­
W
Z;Z

^;^
®0?cXW`_e9cW?%® %Y~WaWXW<B,p3ﬁ[Ł

Y0_%YFpdb%® c[,YX[3X¯[,X
,?, 


­
rp }$U<@b p$«
acbed5f
Zs«whgji/kelnmpocq;rEs tnuwvyxAz`{meuw|]}~mktnxntnxl'{nkh{tﬂ{zmeu4CkŁ04k0u`}]m{|]}]kut!v
tﬂxnk
c
u`}]mpocktﬂ{vk;z`{| ŁtﬂC{ 8¡k£¢k0|C¤k0kŁﬀ0¥=¦!v§¨l5s©{0meu4{|Łx]t0m

Kktﬂnk0|k
C¤k0Ct=ªA«¬­ªA«ﬀ®v¯{| Łmk8u`°]k'z tnu²±®k$ut)«>ﬀv

|
 ,

ﬀp XWabd[Łc} 3 ®0H¯I,cbcXBﬁ¯A
P
yY 

[\ R
{

Z
_\)S=U ¯I7c[,YX[3X¯[,X
,?,  b%®s®sW3 ?  cpB
­
 X?ŁXW

p

 X['YŁc[aX¯[,XY0

p3c^ ﬁ¯Y 
­
Wp ® zy
pz®0,,%®sW¯Ie9c[3}B<3

M®0<}5p}c[XX[3p<Y0$W3 3cp

"
{
b }<p[Ł

5p3X[3H¯[,X«
& aY0

pa^
­
c_aB XU,p

­
Wp  ﬃb psWc^ B ,_z¯ _[3³s©{0meu4{|´Łx]t0mb`W (ac[3}_« jW y
_[3} Zs«w p3
­
53c[,YX[3X¯[,XY c cqY0M¯I,p c

%¯IpqY0$W3 XU,p

Yj   a_b ,,<3_[3

[Ł}F< ,Bap3qﬂc p<X[Łpp<H®0?

W3 }
­
cF pXW<c z®ŁcW}B3pFX[   ¶µ$W
­
ﬁ[Ł

p_«·µ [aﬀS;U cWab[Łcp7X_bY~W3<7 

W_b'<}cW`b'

[Ł?Y }

? p3
­
%y6B ,
|
  %®s®Ł}\,  ®Ł}$UW_[Łp 

<XcWQY0


­
W r,_b pXWdb 

[Ł
­
sW  
­
<4¯IﬀH_WQU,<
W)W

<X'c3?¡ 3?}< 3p7} R
{
f
 }  %^dW\}H<X_[3\$S=U ¯Ip3,}p<sW3 B U, 

p


­
W3 Mﬀ0Bp$«~]  XWabd[3cp



c Wab9,< ¯I,_ R
{

Z
_S=U z®0 cXW3W
Z;Z
®0%y
,z' 
 
© c
·  	 ¡

cXW`_e9cW?h¯I, Y0,p 3 l'{¤{>'z²kAa,pp3 3$bWH®3p'}'

3hx|l'{¤{>'z²kA}_[a3
3$bWH®3}¡}7

<XWQY0

W pBXcW,	'«F3ﬀp<H®0?Ł}ﬀﬁ¯ﬂ9c[3U,?sW_X[3X¯[<
W",<3 c sW?3¯I,
^^
®0?cXW`_e9cW?¶VXW"%b`®sY0<«@"$#ﬁ#ﬁRY6jcWab[ŁccW,ŁeW
Z;Z
® ?ccW y
_BccW, ®3pU,W

ﬀv^,W

ﬁ¯5z`¢ z uwvyum@¯I,Ap3qY ,c^ac}pp

® 
­
2«s& aﬀ3,}3H3$bWH®3p
}dW_ c }cW`_

Yj  X['®0Xﬂ )W< ,.,\ zW'W3 U,p h¯I
­


aWpﬀ}3c^ }pBW«R«


S
{
c

g
)HI
S
{
«wb z[ŁXW33U,?a[sb'&<9ppXW3.MﬀBX2« µ 'a&ﬁ®s®0?XW}\e3A}_[a3
3$bWH®3} }®Łp<}<\ 5X['®0XﬂMWc B ,
­
WﬀX?ŁXW

 YFzb'_[Ł\ ﬁ¯ pa^ }<ﬁW«R«


S
{
«
{
Z 

g
)XI
S
b 0B

Wa } }p}?3U,,a[sb ¡c}pcW3Mﬀ0eX
­
sW }W.
Ł


}
aHc[aX¯[,XH

X['YX[3X¯[Hc}pcW3:X_b`®0,3<\$« 3,¡e  }?
­
rXWabd[Łc}

	S=U
Wabcd¯I

p ﬃY Y0

}3c^ [¨
+
S
 «Q"$#y
{
«Q"7¬cZ\A

¯I
­
Y XW7X['YŁp} cX[sb[
+
S
") «
{
Zy
{
«!
{
 3X,p}<X® ?

W3 }
­
9pX??p<\&ﬁ¯j 
{
\«U&_[3,Ł3<p¢®c zb'<}¯I,&p3

[Ł} B <
­
pH 3?}< }Y0
*
3
S
{
«xw )b c

w
3
S
"
{
)b 

­
rpjz^
*
+
S
Rs«w1)b


w
+
S
"B7Mb ¯I, 3_X['YX[3X¯[Y c c"B ,$«U&<c[3V¯I,p3.l'{¤{>'z²k 

x|l'{¤{>'z²k
} c}F}BH®0BXcWQUB ®Łp<}<\p

W  jW_[3}B Zs«!ﬀc

Zs«x¬,«_& 3F

c Y,c^a<9pp}

\<¢MW<\
WX_b`®~[ap

W

BMWQY B_

pŁH¯I,cb'

W?pr,B ﬃUca[3<
­
W:raW3Bc.jﬁ^_y¥['®'ym Y'}
®Ł}

[XWab9,<2«' 3,F }<Bj3qY,c^a<9pp}

®0
­
< ¯I,&_[3Xpﬁ®s®sW3c}ec)[

p Y 
B , 3,"7U,VYj 

[Ł}n\ WVUcc} ,W3Y0
­
<<y"
{


y"B

.

M®0<

W3¡?p3_30pﬁ® «
acbed5f
Zs«!)guwv³xAz`{mpkŁ¨{| Ł

uwvﬀ{R}]kntﬀﬀ 8z`{nu²±{meu4|

l' mk$| 'mk0n|Tk0vyut 8k0Ck
l'{¤{>'z²kC{tRk

i/kelnmpoﬁ

uwvﬀ{R}]kl'{~Łn¥tnxntnxl'{nk
·
u`}]mpoﬂ

uwv{R}]kl'{T¢ k'm.tnx
tnxl'{nk

 jW_[3} Zs«1a
­
¡p<X[Ł`¯I,'3 ¯[2U, %YŁ }Hﬁ¯  a_b ,,<3_[3 X['®0XﬂMWc&B <
X?\zWsW3 3 }3c^8}<W«R_« 3 U,?a['b cp}<XW3 $ﬀ0BXﬀ}B35p3X['YX[3X¯[XW?Ł«
 ŁAa

p r<cp?
*
f
j
U9cW< Y0
­
<y"$# 

y
Z

 ~b BsWa pc

$® <}pX[Xc[3}<F9
 b X,p}BH®0,

}'}<X[3 sW?a<&c yR
{'
 [G'}B}?%YaWabW¯I,H,XY~W
P
yY 

S;U§Vµ Y0p}  
{ﬁ{z{
Y\©«
|
 a }7ﬁ¯ 
­
 X['YX[3H¯[,X'B ,B
*
f

UccXW< Y0
­
Bhy"$R 

y
z

ﬃ#c[,YX[3X¯[,XH}pX[Xc[3}< p3
­
1p}p?a,'}<X[3Y0Bz[Ł}rﬁ¯a2W'sW?a<

W<BXpcW
X?Ł} c\B'b %^,W3'3$bBXW<"p

pBX2«
 
	  
 j 
 _¬` 7 
 jW_[3}Zs« ¬®Ł}<p<\pcWab[ŁccW, p<X[Ł ¯I,p3[Ł'¯[2U, %Y }ﬃp3X['®0XﬂMWcB <
X?\zWŁﬀ}3c^:p$bzWŁ
­
sW  ®3p

[Łr

W}c[3HY~W3}U?a[sb cp}cW31X_b`®0,3<\2«	 3,'

} ¡X['YX[3H¯[,XAB <<
*
f

UccXW<Y0
­
<<y") 

y"$#

..cb 

 aŁzbW#Ł'p3&,3
ﬁYŁzW3

¯I,.3`¯[2U, %Y'<cpﬃ4U?a[sb '<9ppXW3hW.ﬁ¯ azb' ,

_ﬁ¯Vbc,sWc[


aX['YX[3H¯[,Xﬁb`®0?3<\<9p

[)W3_3

WXcWab`WccWa%® ,)WcW<ﬁ¯0p3A

c$«
|
 3}
ﬁ¯
­
<X['YŁc[aX¯[,X < ,B
*
f

UcccW<Y0
­
<}y"Brc

y") 

ﬃ3 ?ﬁYjY ^j c}pp

®0
­
¢W¢WXpB}

Y\ H`b ,}_p  BXcWQU,X['YŁc[aX¯[,X5< ,BY~[3&3

 aŁzbW&}2b zWŁ®0j2«
U,<WQ¯ﬃ}_b Y~[3cW

}pX[Xc[3}<&r}cWY0

<}B}

Yj p3. 

9 W p3[Ł'¯[2U, %Y.}\
U,?a['b  c}pcW3W3 X['®0Xﬂ )W B , p}p?a? 'p

[X< p3.X['YŁc[aX¯[,XWabcﬁW3¡%®%Y~W y
aWcW<Az¯p3dWŁ}}c[sb <\$«
|
 Y0,p ¯[2U,,%Y7c

[Ł'¯[2U, %Y7}<B ®0<3pccW,

M®Łp ﬁ¯
 b }2b &p`Y0ﬀ, sWMUY[3cWa
P
yY 

S=Uq«
acbed5f
Zs«x¬ guwvyxAz`{mpkŁ ¨{| Ł

uwvﬀ{R}]kntﬀﬀ 8z`{nu²±{meu4|

l' mk$tﬂxAmk0n|Tk0vyut 8k0Ck
x|l'{¤{>'z²k~C{tRk

i/kelnmpo 

uwvﬀ{R}]kyl'~{Ł0¥tnxntnxl'{nk

u`}]mpoﬀ

uwvﬀ{R}]kl'©{j¢k'm
tnxntnxl'{nk

1.24352  J7<9?F
	IFF/D J
P
}$UW_[Ł
­
X^ ®0X¯I,Xb 

? a
P
 a1
 
[Ł3hW  3 XH2U,

$b ,Ł}p 9p

a ®0,}<\cW ﬁ¯p3 Xzy®0?c7 

9v®Ł}rp

<}B'X['YX[3H¯[,X b _W}c[3}_«]  X_b`®~[ap


e
x
f4f
®}dUca[3d¯I, Y0,hl'{¤{>'z²kF

x|l'{¤{>'z²k¢1c}cW <cp<[ŁXW3rRQ[9cW?
Zs«Q"7¬a,¯I&3}<

WQﬀ0<}<\¢W)W

<X53?<"ﬁ¯ﬃa5

c Y0Bzbﬃ
{
f
sR
{
f


 
{
f
«
 Ł.3d¯[2U, %Y¡}\
­
 X?3cW

<}

 X[3H¯[,X

[Ł}_B , ﬁ¯<® 9 zb }<p ﬃ4
3
S
w'«Z¬2y
{
«Q")  
*
3
S
"ﬁ«xw )b 
w
3
S
"
{
)b ﬂ
S
{
«
{
 

S
 8)bﬃ«j& 3HX['YX[3H¯[,XrB ,
­

 c,XpcW`_

Yj  
+
3_W3 ¯I}_b  «a"M#y
{
«Q"7¬cZ )[

p  Y 0\"} Zzs« ¬%w7yRs«x¬ﬁ¬  [\®~[ap'aW²Q['W

­
y
pn\X
*
+
S
R'«xw7)b 

w
+
S
"
{
Mbh«UA<X[ŁV®Łp<}<\p

W  jW_[3}Zs«Z¡p3
­
®Ł}WŁ}B}
­
Wp3 W)W

<X.3, Uca[3_«&"sWeW

[3 p7p3 WXpB}Fﬁ¯3bd[ŁcWQ®Ł cp}cW3ﬀ}<Xb
­
'W 8X?\}cWQY~[ap<.pHa®Ł}

WQﬀ}BŁTV9 p3 5«
{ﬁ{
wY«@ Ł,5W)W

<X a?'ﬁ¯
 
{
f

­
5 ﬁY}XU,d®}

WQﬀ0p<X.pB, sW3z
f
­
3<H3X['YŁc[aX¯[,X
­
9pX??p<\ W
sW?a< 
{ 
«,&"3X['YX[3H¯[,X_Mﬀ0eX W&X?'ﬂŁXb 

Yj p3 ¯[,X"9"3®Ł}

WQﬀ0<}<X
Y0BX_b <$_<}
­
aB83X[3X¯[,X

c[,YX[3X¯[,XB <p52Up3zb 

W<BXpcW'X?Ł} ?
[ M¯Id®cp'ﬁ¯  Wﬁ[3pHZs«Z>\«
­
cp X??p<\¡ﬁ¯b ,prp 
{ 
W p3 ﬂŁp}`b p7ﬁ¯p3
,Z' 
 
© c
·  	 ¡

 cpXW X['YŁc[aX¯[,XW [ŁŁaWQ^,< ?'Ys[3  jW_[3p7Zs«Z[gXW?\0\p3
­
pc3¡Xzy® ?c¢®}¡}
®Ł}B}<\p.}}p?3r Ł3,<³[\['® p '"
f
\
­
3< p3'X['YX[3H¯[,Xdb _W}c[3}¡X?\p<\. c3,< ¯Ip_b
_p [

p Y n\ﬂp¡?Ł ¯I
­
®0 X<\$« Xb0pB}?Ł 3Wab _W}c[ap_X??p<\
ﬁ¯ﬃ3 cpXWHX['YŁc[aX¯[,XﬀX_[3

3< Y 

<}B}

[ŁXW3 3

c ®Ł}W,¯I,cb9cW?«
acbed5f
Z'« Zﬀg uwvyxAz`{mpkŁTC  8z`{ 8A{tRk
ej
x
fof
l' mk5l'{¤{>'z²kﬀC{tRkﬀ{t {$lCx| ﬂmeu4|j¨lymk
vﬀut0mexCk C|mpk0|m¨lmktnxntnxel'{nkz`{¥>k05l'ym>kCkyuw| 'u4Ł>k0| nk {|]} z²kntRo ª
f
7'z xk

 
f
 kŁ

{| Ł)¦ 
f
7'z`{0

i/kelnmpom h vﬀut0mexkyC|mpk0|m

u`}]mpoﬀm h« vut0mexkC|mpk0|m

] .}¡X_b`®~[ap

3.X,p}BH®0,

W3Uca[3ﬁ¯ a c[,YX[3X¯[,X Y ^j c}pp

®0
­
<
*
f

+
:IS
¯I, Y0
Z;Z

!^^
®0?cXW`_e9cW?Ł<WH

A} aec^ŁcAp3Y ,c^acp}<}

 

cAXW?
WﬂsW?3ﬂp'p3&
 ®~W,WŁ}pX[sb <\

pBXcW?¡aWabW<7ﬂ'(j

p yR
{.
 «z jW_[3}Zs«!#.p3
­
ﬂp3
Z;Z

^;^
c[,YX[3X¯[,XqY,c^a<9pp}

®0
­
Bc¢ 
{
f
WŁMW

BŁﬀa??Fv¯\[ŁXcW?rﬁ¯#p3
X['YX[3H¯[,X
­
c}7X??p<\¯I53}

WQﬀ0<}<\sWc^a3<p}<z¯aX['®0Hﬂ )W

[3p5B , ﬃ
­

r}_pc"p3_

c&®Ł}ﬁY0


­
 ph" b'<}

<M® W p3
{
y Z

b'_W}c[3}.3,


pBX

M®0b _W}c[3}


­
'}qR b p¯Ip_b ﬁw

­
cpX?\}B?¯I,#3
^^
®0?cXW`_BccW?«
acbed5f
Z'«# gNv"8xAmpkŁ³¤{z xkEl'
*
f
	
+
:IS
l'$mkNl'{¤{>'z²k)C{tRk){t {£lCx| ﬂmeu4|~¨l=mk vut0mexk
C|mpk0|mN¨lmktnxntnxl'{nk;z`{¥>k0 {mE{ ¦ 
f
uw| 'u4Ł>k0| nk {|]} z²kn]l'=m>kCk;x58.8¡k0;z`{¥>k0;m>u40®|kntCtRkntRo
Ł
­ v 7'z`{0

ª v  kŁ

{| Ł ³v¯7'z xk

i/kelnmpoﬀ 8z`{0u²±{meu4|
A
u`}]mpo 8z`{nu²±{meu4|

k$Anu²±|m {zz uw|kyCnknt 8| Łt m mk   Ł	HŁ>k'mpkﬂmeu4|~z uwvyum

   ®
·

 N z# 7 
& 3ﬃ[3'¯[2U,,%Y }
­
 cWab[Łcp

­
W 1}_[3?3 3p},,<3_[Ł'c[aX¯[,X

[Ł}B <
ﬁ¯¢® czb pp`
3
S
w'« Z_¬2y
{
«Q")  
*
3
S
Rs«w1)b 
w
3
S
"
{
)b ﬂ
S
{
«
{
Z1

S
"
{
)bﬃ«
F?zW \aX['YX[3H¯[,X_B ,
­
& c,XpcW`_

Yj 
+
3_Wav¯I}_b  «Q"$#y
{
«Q"7¬cZ;[

p Y c c0\
p Zﬁs«x¬zw7yR'« ¬ﬁ¬  [C®~[3paW²Q[sW

­
c}<n\X
*
+
S
Rs«wHMb 

w
+
S
"
{
)bﬃ«Fq®3pMU,W_[Łp ?p<X[Ł
®Ł}B}<\}

W  jW_[3pZs«Q"
{
p3
­
®Ł}WXpB}
­
W aUca[3_z¯ﬃp3W)W

<Xa?_«' Ł
W)W

<X a?rz¯ 
{
f
ﬃa ®cp

WQﬀp<X W'a
­
MU,'
­
7Ł¯I,¡a ¯[2U, %Y
}ﬃ@W.pB, 3<
{
f
­
3<:p3 X['YŁc[aX¯[,X
­
9pX?\}B?W_sW,3_p 
{ 
«4& 3vU,?a[sb'
cp}<XW3 X_b`®0,3<\ﬀﬁ¯"p3 c[,®0Xﬂ )W < ,

j<73,¡X?\}cWQY~[app p3rXzy®0,c®Ł}

WQﬀ0p<X c

W ¯[,XﬀXp<Ł5a®} XW?Łﬁ¯p3 X['YX[3H¯[,XB ,2«
Z

­
MU,< Wﬁ[3p
Zs«Q"
{
[gXW?\0\ p3
­
Apc&p3ﬀ%y®0?c ®Ł}ﬀ}XW@®3p<}B?A}pp,3 Ł3,<)[\['® pﬃ"7¬
f
\
­
aB
a X['YX[3H¯[,Xb _W}X[3p X?\p<\ 3B¯Ipﬁb _pH}H?Ł 1¯I
­
®0 X<\$«@ Xb#}By
}?ﬂ a,vW
­
cp_X?\}B?W 3 c}cW X['YX[3X¯[ p3ﬁ[Ł

3<Y0 }

pBX %YŁ
MU,< WH3q[Ł,¯[2U,,%Y<cp_«
acbed5f
Zs«Q"
{
g uwvyxAz`{mpkŁTC  8z`{ 8A{tRk
V
x
fof
l'³mk x|l'{¤{>'z²kﬀC{tRk{tﬀ{$lCx| ﬂmeu4| ¨l
mkhvut0mexkC|mpk0|m)¨l mk tnxntnxel'{nkhz`{¥>k0=l'!m>kCkhuw| 'u4Ł>k0| nk{|]} z²kntRo ª
f
7'z xk

  
f
 kŁ

{| Ł=¦ 
f
7'z`{0

i/kelnmpo ym ­vut0mexk$C|mpk0|m

u`}]mpo%³m ﬀ« vut0mexk$C|mpk0|m

] "c\zWﬀX_bv®~[3p

p3"X,p}BH®0,

W3Uca[3 ﬁ¯3p3X['YX[3X¯[<Y ,c^acp}<}

®0
­

*
f

+
:IS
¯I, Y0,p
Z;Z

^^
®0?cXW`_e9cW?Ł<W

 p' 3B^'3F 

cVY,c^a<9pp}

MU,<«_ Wﬁ[3p
Zs«Q"ﬁ"a
­
A3
ZZ
c
T^^
X['YX[3H¯[,XY,c^a<9pp}

®0
­
< c 
{
f
W)W

<X7a?? 
¯\[ŁXXW? ﬁ¯p3'X['YX[3H¯[,X
­
cp.X?\}<\ ¯I, p3p

WQﬀ0p<\ psWc^a3<p}Bﬁ¯a'X['® <Hﬂ )W

[Ł}'B , ﬃ ar 

9  }<


­
 p"b }<

$®W 3
{
yq

b'_W}c[3} 3,H


pBX

M®0 b'_W}c[3}


­
 pRb }<p ¯I}_b  
{ 
­
c}.,\p<\ ¯I,F3
^;^
®0?cXW`_By
cW,«
P
Ba<} cXW?® <H¯I,cb X<c}ﬀ
­
&p ®ŁpMU,Wﬁ[Łp \3c\zWY0Bz[Ł}5ﬁ¯p3ﬀXp<sW3
MﬀBX.ﬁ¯ ac}pcW3 W 3 X['®0Hﬂ )WﬂB ,$«
|
 Y0,p ¯[2U,,%Y c

[Ł'¯[$U,, Y }<B
_[3XWabd[3ccW? p<X[Ł_a
­
pc5
P
yY c

®0?cXWab pcW³S;Up3ﬁ[Ł

Y0%Y'p b ?sW},
b _W}X[3p5 a,<


­
rp dbﬃ«
  &)(  ﬂﬃ!-/ﬂ&)(
	
XW3.A
­
zy6B < ,zym<eX}cWzb 

<,ﬁ¯3p3Vﬂ3}jb pp ﬁ¯3p3e1c}cW5X['YX[3H¯[,X\
­
¡X_[3

$Uca[Łcp53® ,p<\XW®0X¯I,XbX<Aﬁ¯ 
P
yY 

S=U ¯I,¢Y0, X['YX[3H¯[,Xﬀ,zy
,, b%®'®~W35

b _W}c[ap

}eXXW?«%& a&,zym<eX}cWb 

<
­
cY~['W[ŁXW3%Y0 c},p 
zR
{
' 
   ®
·

 N
acbed5f
Zs«Q"ﬁ".g Ev 8xAmpkŁy¤{z xk·l'
*
f

+
:IS
l'=mk;x|l'{¤{>'z²k C{tRk${t${5lCx| ﬂmeu4| ¨lmk=vﬀut 
mexkC|mpk0|m=¨lmkﬀtnxntnxel'{nkz`{¥>k0h{m${h¦ 
f
uw| 'u4Ł>k0| nk {|]} z²kn%l' m>kCkx58.8¡k0z`{¥>k0m>u 
0®|kntCtRkntRocŁ 
§!v7'z`{0   ª v  kŁ  {| Ł  Tv 7'z xk  i/kelnmpo ﬀ 8z`{0u²±{meu4|   u`}]mpo 
8z`{nu²±{meu4|  k$Anu²±|m {zz uw|kC0knt 8| Łt m mk   Ł	HŁ>k'mpkﬂmeu4| z uwv³um 
 c,XpcW`_BcXW? ﬁ¯"c,Hzb`®ŁB.}M®Łp<}<\cW3rﬁ[3ﬀ,XX[j^a3
­


,'ﬁ¯ p3bW3 c,, 


®0pp, %®Ł\  ﬁ¯a  c}cW c[aX¯[,X_«]  X_bY~Wa

3<} Y0, 9p,}  b BX[3p$b <\p
pp<X[Łﬁ¯p3¡cp<}  cM(®, 9cW?ﬃbWpXW?Ł}r3<Q®

Mﬂ'W3 ad®c zb'<}ﬁ¯ﬂ_[3
b 

B«z] .X?ŁXW

p

p3
|
\}< oEQ[ŁccW?  

<m
­
WpY0XW3? 

bd[ŁXWQ® c}p)y
cWa5pcb B9p7X_b`®s[3pX[3X¯[?X['YŁc[aX¯[,XF

U,?a[sb'FX?\}cWQY~[3XW?Łﬂ}53¢Y ^j c}pp

 

c
­
2U«·µ[3¡}BX[Łp<¯I,Y0,  l'{¤{>'z²k[g3_b ,Ba<ﬁ[Ł7c[,®0Xﬂ )W

[Ł}'B ,n\5

x|l'{¤{>'z²k;[G}cW

[3p&B ,e®Ł}

[)W3vU,,a[sb _cp}cW3\ }?,W

W<9p.pcA
P
yY 

S;U p3_[3

Y07%YŁpWabc,X['YX[3H¯[,X,?, 


­
Hp b p$«
	
cWad®0?cXWab pcW
®cp&XW?cX[3p
­
sW  
­
ﬃp

<}B#X['YX[3X¯[ b _W}X[3p?9W
­
#p3
­
d¯Ip_b zWXY03
@yY 
H
c 7?r3
P
 a

[33qWﬃ 3 Ł?
­
5X_[Ł

XWabd[3cp

pBXcW?raWabWﬁ¯ﬂb p
¯I,¡
­
cp¡X?\}B?' 3 z¯ ¯I
­
® <XB?vW a 19pcWc X['YŁc[aX¯[,X_«	r®0?cXWab pcW
P
yY c

S=UX_[3

aB Y01%YŁ } b ?'Wp,Xbc 3BW 3 X['YX[3X¯[ b'_W}c[3}
? 1cp$« S[  cWab[ŁccW,ŁAp3_[3

ﬁ¯X_[3ppY07}$ﬂŁ3

[ŁXW3 b p7ﬁb`®pﬀ

pBaW}cW
b 

Bﬂz¯03  cpXW'X['YX[3H¯[,X)[bc,3cWV®Łpﬁ® <}cW<<%bd[ŁcW y6< ,cW3 $Y0pp X?Ł}} zW3

X[3X¯[ p_[3,Ł3<p® 9 zb }<p<U9cW_[ŁcW`_

Wp}cWQY~[acW?ﬁ¯ﬃ<9pp}<p<\Mﬀ0eX"z¯
­
cp0\ 
Y~[3ﬀp3  }B

  Wa[Ł}pcp p3®0,}B?cW )W<\XWQﬂ 'pX[3Ł
­
 X_[Ł

)(,®0BX¯I}_b ~S=U
bWpXW?r}1cp$«
 
	
&"3z[a3,p
­
ﬁ[Ł

aWQ^,}Fp'^)W«2, sWm®S4«
Z
<Łp 

ﬀ3?\ b _[Ł pMU,W
­
<
¯I,&p3$W Uca[%Y_}2b cX^a$«

ﬁﬀﬂﬃ
 Y

B%b  «
 d«?

Uq«"!~«S\}<p As©{$#"#uw|]}%#kC{v0nu4{| t0menx¡ﬂmexkntuw|mk {A{{
qkntRk00m£¢Num 

 '&)(  

{Ł{o$k|k$#mpk0±u4+*³k0{¨lytnxAmexkn

r x¡Ł{|,!~«ﬃ zy
®\ j2«U&B$«'U?«@"
{
",3a«~¢"
{
,®s®« zR
{
ﬁR7y
zR
{
¬%34"$#ﬁ#ﬁs«
Fc}?Ł}?Tµd«)-«Sa 3,}?3ﬁ¯IB, «' e«' F<p}p<mz`$#¡k=t0mek{5l'nvﬀ{meu4|¶{| ŁŁx]t0m Ł>k.# 
   ®
·

 N %Rs" 7 
tnumeu4| {mpknt)|Ts©{CtC !~« ﬁ®Ł\ a$«U&B$«'U?«@"
{
ZŁ3a«~¢"B3~w'"MR,ZŁŁ
{ﬁ{
R'«
"9p? !~«~¢«U«'d«SWab`®}? ' v«~<«~&  aBrct0meuwvﬀ{meu4|©¨l;s©{Ct${Ł{{0tﬂC{m4mpk0NlCv
vk{tnxCkŁﬀtnxl'{nk 0 #$#xAz`{meu4|tC !~« ﬁ®\ j2«¡UA<$«'U,?«"
{
R3Ł3«"
{
'®'®«,zz#_w7y
,_¬"B3
"$#ﬁ#Zs«
VWQYŁcW3 !~« y
P
«jA«¡s©{Ct=tnxl'{nk Łuw¤k0ntnume¥{t=Ck0¤k{z²kŁ0¥ﬀmk  sTr   &¡s©{Ctr° #kntCt
>ntRk0n¤{meu4|tCSa)W<X?,U,?«'R
{
¬a,®s®«"$w_¬%y"2wcZs",Ł
{ﬁ{
w'«
W"zb`®'Y0<< «d«/Uq««XU,W

p, «

«%Sja$®'® c

  {Ł{ #z`{0u²±{meu4| #$#¡k00meu knt¨l
¤z`C{|¡u4{| Ł # z`{¥{ tnxel'{nkntRo  #"# z u4C{meu4|t m 	mpk0nknt0me0u4{zck0vmpkhtRk0|tnuw|]}{| Ł k0|¡x]tTŁ{m {
uw|mpk0 #k'm {meu4|!~« ﬁ®? a$«UA<$«'U,,«s#ZŁ33«~<#Ł,®s®«"2¬
{
#ﬁ#y"2¬,"ﬁ"$RŁo"$#ﬁ#zRs«
W"zbv®sY0<  «d«  {Ł{ {0tﬂC{m4mpk0£lCv s©{ntRoﬁ$#¡k00meu knt¨lﬀ0t  t0mek0¢|jtnxel'{nkntC
|
cc[3B,U,?«@"2w
{
,®s®«~RZy ,¬aŁ
{ﬁ{
"ﬁ«
Wzb`®sY B< «««	 Ł}2b  <«
^
$W$[,( «
Z
[33 3)[3p<	« !?aB<%Uq« Sj3,
­
<m 
¨{| Łﬀ{Ł{$vyutCtnu4|~m ³s©{ntC
|
   &p?H® W ?'¯J«
|
   eW S^j ?
	
S¡ 
{ﬁ{
 \s«
W"zbv®sY0<j ««o&«d«o (
­
<ms«4 3p$b s©{Ct³R0um {ztn¥|mk'meu4 {$#¡k00mexk{Ł{Ro
 'm {uw|¡uw|]}T}]kz`}u4huw|l'nvﬀ{meu4|TlCv {Ł{ #z`{nuwvk'men¥ !~«  ﬁ®? a$«UA<$«jU?«e"
{
#Ł3«

{
¬
{ﬁ{
ZŁŁ
{ﬁ{
 ﬁY«
Wcp «
Z
«] cp&?ﬃ cpBµ(,¯I,

	
sWQU,XW 
P
p<p< -
­
X^ "$#ﬁ#ﬁ'«
W 3cW}}B3p<
P
«Uq«

k }u4| {z%Łx]t0m.Ł>k.#tnumt| s©{CtRo >¥tnu4C{z
#$#¡k0'meu kntC {R}]k³{| Ł>ut 
m n¥ !~«' ﬁ®? a$«¡U&<2«,U,?«'#s" Ła«~eRŁ'®'®«~R_wzRﬁR7yR_w w34"$#,Zﬁ'«
WacW}p<Ł}<
P
«U«ck=t #{meu4{zŁut0me0u 0xAmeu4| ¨l;0t$|Ts©{CtC
|
<9c[Ł<U?«,,ZŁ®s®«,"7¬2y
zR,Z3"$#,Zﬁ'«
W3XW}p<Ł}<
P
«Uq« !~«<«"'ﬂ3B

U«ﬂ-«W9X^ 

«S4«

,}B
^
«%«
Z
zbW}? qk'mpkﬂmeu4|
¨l='n¥t0m {zwz uw|kk0vﬀ{meumpk;vyuw|k0{z u²±{meu4|T|hs©{Ct 0¥³mkk00vﬀ{zrvyutCtnu4| #¡kﬂmevk'mpk0C !~«
 ﬁ®? a$«¡U&<2«,U,,«"
{
w Ł3~«~  ,®s®«~#ﬁ?zRy#z% j33
{z{ﬁ{
«
WacW}p<Ł}<
P
«Uq«Knvﬀ{meu4| ¨lknk0|m s©{0meu4{| }xAzwz u kntym>x }vk'zmeuw|]} ¨l k° mpk0|tnuw¤k
¢c{mpk0 nu40 tn| ¢IŁ>k.#tnumtC -Fcc[ap?'U?«, j,a,®'®«' w7y \Z3
{ﬁ{
R'«
W 3cW}p<Ł}<
P
« U«c «]|¡umeu4{zkntnxAzmtKlCv mk5s uw|¡u ﬂr k° #¡k0nuwvk0|m/uw|

x]tRk0¤)'{mpk0
lCv mk#uw0um

¤k0C/Sa)W<X?,U,?«'R
{
w3,®s®«ZzR¬2yZ% jaŁ
{ﬁ{
 «
WaWQﬀ0,

S4«,« vﬀŁ>k'zl' mk;>¥Łz`}u4 {| Łﬂz uwvﬀ{meu4CknA{¤u4$¨l¢c{mpk0 |s©{CtC!~«
 ﬁ®? a$«¡U&<2«,U,,«s#,ZHŁa«~<Ł,®s®«"
{
#¬%Ry"z"
{
"$Ł4"M#ﬁ#ﬁRs«
W ?}c

 e«o e«4 3,p<<-«o 3,?

!~«
P
«
P
$[ŁQUc}BKnv{meu4|¨l knk0|mcs©{0meu4{|Ł>k
0nut.¢th0¥vk'zmeuw|]}©¨l |k{  tnxl'{nk}x| ŁTu4nk!{m£>u`}>'z u
	'xume¥ESa)WBŁ?U,?« z#_w3®s®«
"ﬁ"
{
y"ﬁ"$RŁ3
{ﬁ{
'«

2U,W<

«
|
?3,X®Ł3cW U

W 
|
<e
P
p
P
<},cWŁ[Ł¢

«~?

?
	
«

«"$#z#
{
«

WH^,W3]P«x¡{|meum {meuw¤kyx }>|kntCtﬀ0A{{ﬂmpk0nutﬂ{meu4|j¨l$}]kz`}u4C{z/tnxl'{nkntﬀ{| Ł!uwv 
# z u4C{meu4|t·l'${Ł{=tnu`}| {mexk){| {z ¥tnutC
|
   &  Ł$«  ?)W«AU&$b ,p)S\<ŁXW3 U,?«'R_¬aa3«
w3,®s®« zRz#¬2y
 "<34"$#ﬁ#ﬁ#'«

['Y0_W
P
«"!~«zUc  amﬁ&«_ a_b >s	k{tnx0uw|]}$tﬂuzvut0mexk£¢um uwv{R}uw|]}){Ł{n
|
< 
&  cŁ$«' ?)W«UA$b pS\<ŁXW3 U,?«sRﬁR333«,  ,®s®«~#s"2w2y#?zŁ4"$#ﬁ#_w'«
 , sWW « ««/UA  

 v«ﬃ v« Sa %Y0< #{nkn|kﬀ{Ł{³tnxntnxl'{nkﬀuwvﬀ{R}uw|]}uw|
>¥$#¡k0{nu4Łﬀk }u4|tC
|
<  &  cŁ$« ?)W«AUA$b pS\<ŁXW3 U,?«' y
,3,®s®«~R,ZﬁRyR,ZZŁ@"$#Z% «
  'W5W «S® ,XMY0,p3hUF

cyU&2b',p!S\<ŁXW3ﬃ ®s®aWcXW?Ł7

& B 3sW²Q[3<<
|
< 
P
}Bp<"$#Z,Zs«
 cpj&«  v«W «, sWm
P
«
Z
9pm

«W 3
­

[3} \s u4'¢c{¤k#¡k0|k'me{meu4|{| Ł {m4mpk0|¡x¡{meu4|
uw| Ł>kntRk00mtﬂuz²oﬁ k'z`Ł©k° #¡k0nuwvk0|m£¢Num©mk ¡>xAm4m4z²kyvﬀ{R}uw|]}

{Ł{C
|
   &  Ł$«ﬃ ?)W«
zR?' 
   ®
·

 N
U&2b',pS\<ŁXW3,U,?«' y
  3a«' '®s®«wz#
{
y/wz#  @"$#Zﬁs«
 cp¢&«vﬀ{R}uw|]}ﬀ{Ł{=uw|~mk=s© R{¤k Ł>kntRk00m Eqyk{m ¡{zwz²k0¥ k }u4|~] ,X^jaﬁ®H?rp3
 cpXWHsW,Ł

A

  }2U,

<p}Fc,?<' 
^
\<
	
S¡ 
{z{
"ﬁ«
 Ł<

b  ]P«W «&«
Z
«
P
pp ,bS4« z[3XW? !~«'!~«
P
z[aB

«<«eWp   z`>{z%Łut0me0u 
0xAmeu4|©¨l=|k{=tnxl'{nk >¥Ł}]k0|©|Ts©{CtC !~« F<z®\ a$«U&<2«,U,?«@"
{
#Ła3«s
{
#
{ﬁ{
ŁŁ
{ﬁ{
 «
 ~[33 d«

« «~Wm

« S4«W3<  {0tﬂC{m4mpk0nuw|]}lCv {{| Łv³z ¥x }Łu k'z²kﬂmenu4 tnx 
l'{nkn
|
 < &  32«  ?MW«AUA$b ,}S\<ŁXW3 ,U?«sR
{
a3«3'®'®«~R_wzyRzﬁ#Ł@"M#ﬁ#?'«
 ~[Łav«

«}WXp
­
2U,;Sacp}cW3¡

bWpcW,  

<

p3$We®s®aWccW,Ł<"-,Jy
­
\

 ¡'Fp}B 
Z
_[Ł}?"$#z#% «
 <

XW «0<_« xAz l'{mpknt)uw|¶s©{'meu4{|	z`{¥>k0kŁ!mpk0n{uw|tRok  vk }>{ &	s©{nt r° #kntCt
¤u k0¢·/Sa)W<X?,U,?«'R
{
¬a®s®«"$wZ¬2y"2w%#s",Ł
{ﬁ{
w'«
 ,_bY0M^ﬃ «
P
«UF%®'®

« u²±®k lCCk 	'xk0| '¥hŁut0menu 0xAmeu4|t¨l)0t³|~s©{Ct .{m N| Ł>k0
z`{| Łuw|]} tnumpkn !~«' ﬁ®? a$«¡U&<2«,U,,«"
{
3a3«s 3,®s®«~Rﬁ#ﬁ¬2yRz#,Z,ZŁ4"$#ﬁ#¬,«
 ,_bY0M^«
P
«#«  0 tnu²±®k lCk 	'xk0| '¥	Łut0menu 0xAmeu4|t!¨l 0tT{| Ł¶uwv # z u4C{meu4|t
l'£s©{Ctr° # z`{meu4|  ¤k0=z`{| Łuw|]}tﬂ{¨lﬂk'me¥ﬀ{| Łﬀ$#¡k0{meu4|tC !~«) ﬁ®\ j2«>UA<$«_U,?«"
{
ZŁ?3«
"Ba,®s®«"y
%RŁ
{ﬁ{
Rs«
 F 


ec  v«
P
«
P
%W_[ 
P
«

['Y0_W<M&«) [3_[Ł}Hy <p3)( -«$"c?



Wm

!~«M  a\
xntnxl'{nkt0menx¡ﬂmexknt!Ł>k'mpkﬂmeu4| 0¥Cv0uw|¡uw|]} i ¨{| Ł #z`{nuwvk'menu4 

{| Ł



Ł{m {>o
r°>{v # z²k ¨l=mkﬀ¥z`{yq x|k  {| nk


|
 < & Ł$«  ?)W«U&$b ,p S\<ŁXW3U,?«Rﬁ#Łaa«,Ł
®s®«"< w7y"BzwZŁ3
{ﬁ{
"ﬁ«
Z
%Y0yU«4 «W «
P
«o1

B ?'!~«Sa cMﬀ0<<-«o«W"%Y3p?mo¢«o«  cW d«
P
«0<\< Uq«

[sWŁ 

|mk #tCtnu 0uz ume¥³¨l;z u
	'xu4Ł¢c{mpk0$|+#kntRk0|m 7Ł{¥ s©{CtC'!~«) ﬁ®Ł\ a$«]U&B$«_U,?«~"
{
Ł
3«s"
{
,®s®« zRzRs"7¬2y
zRzR?zŁa
{ﬁ{
"z«
Z
cﬁ¯I&«

« «W"zbv®sY0<m

{Ł{y{0tﬂC{m4mpk0nuw|]}£lCv k0|¡x]t){m.{¢{¤k'z²k0|]} m¨l
'v@ }p}?« !~« ,U,?«¬#Ł,®s®«' _#ﬁRy/w
{
"@"$#¬2 «
Z
ccb , !~«

«¡Uq«««'FHU,W

}? s«'d«' [sWŁaBp<s «sd«W"zbv®sY0<ms «s«Sj

? s©{Ct
vﬀ{$#"#uw|]}¢um©Ł>k'z`{¥ 4q)$#"# z²k0{Ł{C !~« ﬁ®\ j2«U&<2«oU,?«j"
{
  03« 3o®s®«") 
{
_w7y") 
{
Zﬁ#Ł
"$#ﬁ#z#s«
Z
e \ «
Z
«s	k'm {t0m {>0uz ume¥	¨l z u
	'xu4Ł¶¢c{mpk0T|´s©{CtC
|
cX[Ł< U,,«"2wzŁ	®s®«R¬%R7yR,ZﬁŁ

{ﬁ{
'«
Z
,, `¢«
P
«
P
zWﬁ[ " v«U[a¢?"!~«Ny « ﬂ_$W2[(z «]W ?}c

,

 d«  


B 

|
¢c{mpk0Ł>k'mpkﬂmeu4|uw| mkys©{'meu4{|	tnxntnxl'{nk³x]tnuw|]}tﬂx| Łuw|]}{Ł{C
|
cc[3B4U,?«"2w   3« 3
®s®« 7 ﬁ zy
ﬁw_¬jŁ
{ﬁ{
"ﬁ«
Z
<,  «
P
«
P
%W_[  e«W ?} c


-«,1c3,?


 v«U[a¢?, e«

2b \pﬁ[,() v«  F 

y

B !~« y« ﬂ_$W2[(%iKC{z/}]k ¨k'z²kﬂmenu4C{z vﬀŁ>k'zt¨l mk³s©{'meu4{|tnxntnxl'{nk.l' tCA{zwz`¢
}x| Łﬀ¢c{mpk0Ł>k'mpkﬂmeu4|x]tnuw|]}ﬀtﬂx| Łuw|]}ﬀ{Ł{n !~«' ﬁ®\ a$«UA<$«,U,?«"
{
ZŁa3«~ 
{ﬁ{
R'«
!?ŁŁ}? !~«U«$]P«% «  X[Ł

 ?«&«%$bb , q$x]t0m/Ł>k.#tnumeu4|{mKmks©{Ctﬂ.{m N| Ł>k0
z`{| Łuw|]} tnumpko

ntRk0n¤{meu4|t{| Ł)vﬀŁ>k'z uw|]}³¨l¤utnu 'z²k,&|k{ uw|lC{kŁ$t #¡kﬂme{
|
cX[Ł<zU,,«s"$ﬁRŁ
®s®«~RzR
{
yR% 3Ł
{ﬁ{
Rs«

aW3,<ﬁ¯I  v«c< c«
	{tnumpk;{| Ł k0vﬀ{meumpk;{mKs	k0nu4Łu4{|¡u  z`{|¡xv lCv

#"#0mex|¡ume¥ t
stCtR{xk0;t #¡kﬂmevk'mpk0CKSa)W<X?,U?«sR
{
3,®s®«"7¬2 
{
y"7¬7 w33
{ﬁ{
 ~«

} ,b H^,WaW@d«!« -« e« -<pB

«
Z
«W cW

<'&«

«s }2[3<s «
Z
«'AM[3Ł

«
P
«
Z
WŁ}?   
z`{;¢Nuw| Ł³uw|mpk0{ﬂmeu4|!¢umhmk;u4| t #k0Ck.&{mevﬀt #k0k={| Ł'nx]t0m {zv{R}|k'meu4  k'z`Łt${m s©{CtRo
s©{Ct

z`>{zxn¤k0¥5s©{R}|k'm vk'mpk0 &¡r z²kﬂme|

k kﬂm vk'mpk0CK{Łu4 tﬂ'u k0| nkn%{| Ł³{Cnk'z²k0 
vk'mpk0Ł{m { !~« ﬁ®Ł\ a$«¡U&<$«,U?«"
{
#3'WpX[3qd"z",
{ﬁ{
 «
   ®
·

 N %RﬁR 7 
 p3

«
P
«
P
zW_[ s& «[3ﬁ[Ł}Hy aM(   v«U¢[3¢? v«   


B   #A{tRk tnu`}| { 
mexk;l'hŁ>k'mpkﬂmeuw|]}tnxntnxl'{nkﬀ¢k'm;t0menx¡ﬂmexkntﬀx]tnuw|]}#z`{nuwvk'me0u4ﬀi ¨{| Ł  Ł{m {
|
< 
&  cŁ$«' ?)W«UA$b pS\<ŁXW3 U,?«, ja33«ŁZŁ,®s®«"$,ZzRy"$ﬁ#% 3
{ﬁ{
 «
 p3

«
P
«
P
%W_[ , v«U[a¢?«EW %®0Bz[ cr ;kﬂm)¨l vyxAzmeu # z²k tﬂC{m4mpk0nuw|]}| mk
#A{tRktnu`}| {mexkﬀ¨l)¢ k'm tnxntnxl'{nkt0menx¡ﬂmexkntRo  #"# z u4C{meu4|t)m  #z`{nuwv{menu4)i {| Ł  ¨{| Ł
  
|
<  &  cŁ$«' ?)W«UA$b p)S\<ŁXW3 
{ﬁ{
w3U,,«, RŁ3a«Z3 
{z{
w'«
W ?p<3Bc^,



«U&,3<cq u k )k00z²k0umex|]}Ł>kntiK}>{num>v³utﬂ0k0| s utﬂ0>x|]}t¨}]kntRk'm±®knt
{x]tﬀ{zwz }]k0vk0uw|k0| nuw|±'u #u k0| Ł>k0 m {meu4| Ck0| me v³x|]}
P
? a$«  $W 32«oU,?«4R?3o®s®« zwﬁw7y
z
{
"$#ﬁRs"z«
 aW  «W «

«S4«<

<}Br ¤u4Ł>k0| nk l'!knk0|m;}x| Ł©¢c{mpk0htRkCk.#{R}]k{| Ł¶tnxel'{nk
nx|  H|Ts©{ntCKSa)W<X?,U,?«ŁZ,Z3,®s®« zRzR
{
y
zRﬁRﬁw33
{ﬁ{ﬁ{
«
1a,?

-«W «  [?cW 
^
« Ł W«

<,X_[3}B
P
« $b

¡r¤u4Ł>k0| nk·l'ﬀk'u 
#um {meu4|©| s©{CtclCv§qk0| Łnumeu4 ¡{zwz²k0¥t$uw|©mk ¡{zwz²knt=s©{nuw|k0nutﬀCk{%Sa)W<X?'U,?«sR
{
w3
®s®«o¬9ZyZs",Ł
{ﬁ{
 «
c_<EW «s u4'¢{¤k#¡k0nv³um4meuw¤ume¥)¨l.Łn¥ tﬂ{| Ł
|
 < & Ł$« F<, )W«U&$b ,}S\<ŁXW3 
U,?«'Rﬁ3Ł3~«",,®s®«sRs"7¬$yRs"$#Ł@"$#ﬁ#Zs«
 W"z[Ł  !~«s « d« v«Sj Ł%Y0BW «S4«~ p

~ « !~«' p?aW<W«
^
«
Z
B a3<<~«
|
p
­
Wm
W «,, sWm>U«,ﬁbﬃ« xntnxl'{nk;¤{zwz²k0¥t {| Ł }]k{0A{>kz`}¥ ¨l;mk)k{t0mpk0n| {A{{yCk0¤k{z²kŁ
0¥¡>xAm4m4z²k

{Ł{CKSa)WBŁ?,U?«'"<Z3,®'®«"
{ﬁ{
 %y"
{

{
4"$#,Z?,«
 <? «4&«Uq« !~«
P
sWaWQ®<

knk0|mE}xAzwz u knt³|¶s©{Ct {| Ł!mktﬂxnk ¨lyz u
	'xu4Ł ¢{mpk0C
!~«' ﬁ®\ a$«UA<$«'U,,«"
{
Ł33~«~ 3,®s®« zR'"$_w7y
zR'"<Z
{
3
{z{
"ﬁ«
 <?`«_&«%]P«]W«_ Ł<

b_&«
Z
«
P
}<}
 ,b   k #kntRk0| nk;{| Ł t0m {>0uz ume¥³¨lc}x| Ł
u4nk$uw|¶mk tﬂxAmk0n|k0vyut #k0k)¨l;s©{CtC
|
<9c[Ł<33«"$ﬁ#Ł,®'®«~R? zyR 
{
Ł
{ﬁ{
 «
}W}pﬁ¯[c3U
|
«

«< ,ﬂ~b U d«

_< \pMU <«<WHUc%^ d« SasW.s©{$#t¨lhtnxntnxl'{nk
=¥Ł}]k0|lCv mk =u`}r|k04}¥

k0xAme|¶qk'mpkﬂm ncs©{Ct

Ł¥tCtRk0¥·Sa)W<X?oU,,« z#¬a®s®«
¬cZyZ'",Ł
{ﬁ{
'«
 j,p !~«
Z
«@ «@«!?%^,?H^j ? Ku®uw|]}z`{| Łuw|]} tnumpkntRo

k0vﬀmpkytRk0|tnuw|]}T>ntRk0n¤{meu4|t³{| Ł
#>¥tnu4C{zﬁ#$#¡k0'meu knt ¨l;s©{0meu4{|Ttnxl'{nk$v{mpk0nu4{ztC
|
cX[Ł<'U?«ŁZs",®s®«"$% %y"<Z%  4"$#,Zﬁ#s«
 ,pXWcUq«
^
« «s uw|k0{z`}¥ Cv #tnumeu4|%{| Ł³{zmpk0{meu4|T¨l s©{Ct .{m N| Ł>k00t
{| Ł tﬂuztRo r¤u4Ł>k0| nk5lCv vyxAzmeut #¡kﬂme{z£k'z²k0vk0|m {z{| Łhvﬀ{R}|k'meu4ﬀŁ{m {T|jmpk0nknt0me0u4{z{| { 
z`}xknﬀ

 vk'mpk0umpkn${| Ł.{m N| Ł>k0tﬂ{v # z²kntC !~«  ﬁ®\ a$«·U&B$«	U,?«e"
{
w33«",	®s®«
"7¬zwﬁ¬2y"<Zs"<Z33
{ﬁ{ﬁ{
«
-
­
pﬁb
Z
«« =¥Łmk0nv{zE{zmpk0{meu4|´¨l³uwv #{ﬂm£vk'zm£tCkCk'mt³¢um©uwv # z u4C{meu4|t.l'
s©{CtC
|
cX[Ł<'U?« ﬁ  ,®s®«
{
¬2y
'"MŁ@"$#,Z
{
«
µ 

«

«Sjc %Y

Wm|	k0v #uw0u4C{z vŁ>k'z/{| Ł{| uw|¡¤k0Ctnu4|~mpk0>|¡u
	'xkl'${Ł{ tﬂC{m 
mpk0nuw|]}lCv {kﬀtﬂuz·tnxel'{nkntC
|
   &  Ł$« ?MW«KUA$b phS\<ŁXW3U?«R
{
 3«	w3®s®«
R¬
{
yR,Zs",4"$#ﬁ#?'«
µ ^czbd[a S4«

« c3 

k0¢ vk'mAŁ l'³vﬀut0mexkC|mpk0|m5vk{tnxCk0vk0|m5x]tnuw|]}+#A{tRk
tC>u lnmtﬀ{mme¢ lCk 	'xk0| 'u kntCﬃ!~« WXp
­
2U,
P

­
< B}p_b c?«U,?«@R_w33«RŁo®s®«"7¬zw2y"7¬cZŁ

{ﬁ{z{
«
P
%W_[
P
«
P
«!«UA?}< >S4«
Z
<Łp ?_&«N]P«_&"3_b`®Łp, "!~« !~«
P
z[3B>W«_ , sWm

«_ Jy
}?Ł3<!~« , 3?%sTrcrEs	o |R0um {z ¥|mk'meu4  #¡k00mexk

{Ł{l'ys©{Ct k° # z`{meu4|
W ,'¯J«\?3  F<z®\ aXW

pBXcW?ﬁ¯·S['YX[3H¯[,X] 9p? c<
Z
ﬁ[Ł}p? 
	
S¡3
{ﬁ{
"s«
P
zW_[
P
«  v«  


B!~«Ny «	 ﬂ_$W2[( v«%U[3¢ \«
Z
,, ?

«
P
WQ®0?Ł'W<<
P
«

['Y0_W<ﬂ

!~«A Ł, 3? k0l'nv{| nknt¨l

x| Ł k0|k'me{meuw|]}

{Ł{Ct uw|I{nu4Ł©¤z`C{|¡u4
zR% ' 
   ®
·

 N
k }u4|tRo N|tRk 	'xk0| nknt;l's©{Ct tnxntnxl'{nkTk° # z`{meu4|  ﬁ®\ j2«U&B$«<}p<jU?«ZŁ
3«~w3,®s®«~#s"z"y#s")  3
{ﬁ{
"Y«
P
zW_[
P
«
P
«

}$[sWB Kk  i    k° #¡k0nuwvk0|mpo   Ez ¥uw|]}³mk|k0¢  ;sr  
{| Ł£l'{'uz ume¥4
|
U=S=U  cppSa)WBŁ5

®s®aWcXW?] ,X^jaﬁ® 
P


<Ł
	
S¡ 
{z{
'«
P
zW_[
P
« v«  


B  -«~"c?



Wm~«
Z
,, ?~& «s[3ﬁ[Ł}Hy aM( '!~«~A , 3?
x tnxl'{nkuwv{R}uw|]}³uw|~nk0|me{z  tﬂxAmk0n|r}¥$# mx]tnuw|]}³z`¢TlCk 	'xk0| '¥y{Ł{Ro .uwﬀ{¨ltﬂ{¨l£k0¤u 
tnumpkŁ
|
 < &  32«  ?MW«AUA$b ,}S?B3cWa 'U?« ",33«¬a'®'®«"M¬7y"$%  Ł
{ﬁ{
R,s«
P
zW_[
P
««KU&?}<QU,W}B4&« c}B  	r   ¨!{Ł{³vﬀtﬂ{u4l'ytnxntnxel'{nk$}]kz`}¥
vﬀ{$#"#uw|]}uw|r.{t0mﬁ{A{{
P
paﬁ«
|
 =U;SS4Z
{
RŁ~& _[3_[Ł}?s 3 Ł? !ﬁ[3  
{ﬁ{
RY«
P
%W_[
P
«d« U&?}<QU,W}<!~« y «4 ﬂ_$W2[( « U& ac

o&«4 cp<4«
Z
, \q$utﬂC 
¤k0n¥ ¨l={ﬀŁx'z²kuwv #{ﬂmN'{mpk0uw|hi u 0¥{>ock${t0me>'z²k0vk=¨l C k0|¡x]W « Uq«A

«Sa)W«
P
9cW<
 ?)W<X\U,,«sRzR_w3,®s®«"
{
wz#y"
{
ﬁ#Ł3
{z{
R,z«
P
zW_[
P
«~d«~ "cH^,jﬁ^\ \'d«~"c%^ccB !~«Ny « ﬂ_$W$[,(' «U& ac

 !~«

 }(s«
Z
, \Aq utﬂC¤k0n¥ﬀ¨lmk=z`{4}]knt0mE'{mpk0  k'z`Ł|hr.{0muw|mk  uz l%*³k0uwk }u4|/r}¥$# m W«XUq«


«Sa)W«
P
ccW<  ?)WBŁ?U,?«'RﬁRzŁ,®s®«" #s"y"2w
{ﬁ{
3
{ﬁ{
 «
UW

U« «³Kk~0k0vyu4C{z£Cv #tnumeu4| ¨l s©{0meu4{| tﬂuz{| Ł	0tk'mexn|kŁ´0¥
mkv>0uz²k ;z #A{ m |(  {¥t #¡kﬂmevk'mpk0Roﬂk'z uwv³uw| {n¥kntnxAzmt£lCv mk+(  {¥ vﬀŁ>kn
Sa)W<X?,U,?«Ł_¬3,®s®«"7¬z¬,"y"7¬ﬁ¬2  4"$#ﬁ#¬«
UW

Uq« v« <p<¡Uq«W «s 

<p}? '!~«~ Ł^j3B~ «W «W9X^  %k0v³ut0men¥h¨l 0t
{| Ł$tﬂuzt;{mKs	k0nu4Łu4{|¡u  z`{|¡xv lCv mk;z #A{ {0meu4'xAz²k (  {¥ #¡kﬂmevk'mpk0nSa)WBŁ?%U?«
R
{
3,®s®«"7¬2 y"7¬7 _#Ł3
{ﬁ{
 ~«
Saz[Ł

<p;Uq«S4«3<F«s©{R}]k'zwz`{| v³utCtnu4| tnxvyvﬀ{0¥ !~« ﬁ®\ j2«¡U&<$«'U,,«~#¬jŁ3~«Ł
®s®«"MR
{
¬2y"MR
{
#
{
o"$#ﬁ#,'«
Sa %Y <  v«  v« !~«< e«<1Wz[Ł ?cW«S4«< }<



 v«EUq«µ 3jM¯I<¡>xAm4m4z²k vﬀ{R}uw|]}

{Ł{Ro c>¥tnu4C{zcC|mezt| tnu`}| {z #¡k0|k'me{meu4|{| ŁTtnxntnxl'{nk tﬂC{m4mpk0nuw|]}uw|mk r.{t0mpk0n|
{A{{
|
   & Ł$« F<, )W«AU&2b',pS\<ŁXW3'U,,«' y
  3a«' '®s®«~
{
Ry?%RŁ@"$#ﬁs«
Sa %Y0  v«  v« !~«e e«V ®Wz[Ł ? 

W«5S4«V }<

 kx]tRk¶¨l!v³xAzmeu lCk 	'xk0| '¥ {| Ł
#z`{nuwvk'menu4 

 '&)(  

Ł{m {Tuw|	}]kz`}u4ﬀt0mex¡Łu knt¨l uw{¨ltﬂ{¨l rN}¥$# mNU&$b ,phS\<Ł$«
 UWp?«,U,,«~w%#Ł'®'®«~RﬁR¬2yRzﬁRŁ@"M#ﬁ#¬,«
&Ł%^c

«<« q$x]t0m;{| Łu4nkŁ>k.#tnumeu4|uw| mkys©{0meu4{|¶}]kz`}u4C{z kCŁ
|
cc[3B@U?«
") ﬁ ,®s®« ﬁw7 zy
zﬁŁ3
{ﬁ{ﬁ{
«
µ Y0p} « k{v ( s©{Ct

 !
P

|
\}<pKUAM®0pBŁ
{ﬁ{ﬁ{
«
	
%Yj  e«~&«¡Uq«

«s \,p?'«

«s ~[Ł3~}WXp
­
2U, U&$b ,pS?B3cWaﬃsAXcWQU,5

P
Jy
XWQU,?,U,?«Ł3 -
­
\

}7sppB 
Z
_[3p?"$#?,«
	
%Yj  e«~&«¡Uq«

«s \,p?'«

«s ~[Ł3~}WXp
­
2U, U&$b ,pS?B3cWaﬃsAXcWQU,5

P
Jy
XWQU,?,U,?«'RŁ -
­
\

}7sppB 
Z
_[3p?"$#ﬁ'«
^
WX<

?	W « -« 3?


P
«@1p}? 
^
«@FŁ %rct0meuwvﬀ{meu4| ¨l³Łx]t0mm>u40®|kntCtuw|
{>0u4{¶k00{k }u4|©|Ts©{CtC  $Sy   
	
yV
	
 !_W\¢ p}$bY ? -W?s 3 Ł?
{ﬁ{
Rs«
] WaWzb 

«

«Uq« }B ?

{Ł{){m4mpk0|¡x¡{meu4|¶0¥ tﬂ{| Ł>oi/{>{m n¥ﬀvk{tnxk0vk0|mt ¨l
{Ł{$me{|tnv³utCtnu4|
|
   & Ł$«' ?)W«AU&$b ,pS?B3cWa ,U,?«,Rﬁ#Ł3a«"z",®s®« ﬁw,,"y
ﬁw,z3

{ﬁ{
"ﬁ«
] WaWzb 

«

«AUq«  }<< ?¡s	k{tnxk0vk0|mt$¨l Łu k'z²kﬂmenu4$z`tCt·l'{ﬂm nt$Łxk m {s©{'meu4{|
Łx]t0m {| {z`} !~«' ﬁ®? a$«¡U&<2«,U,?«@"
{
#Ła3«s"
{ﬁ{ﬁ{
ŁŁ
{z{
 «
] [ &«

«

«cS4«cW3<   me{|tnumeu4| vŁ>k'z l'mk!k kﬂmeu4|IC®k
	 'u k0|m uw| tnxel'{nk
tﬂC{m4mpk0nuw|]}
|
   & Ł$«' ?)W«AUA$b ,}S\<ŁXW3 ,U,?«'Rﬁ#Ła3«~#Ł,®'®« 
{
 
{
y

{
w
{
3
{ﬁ{
"z«
·  ¡¢Nﬂ   %R_w 7 
 	

 Y

< czb «) v«\5Uq«
!~«AS\}<p 1%®'®~W3
P
pBzbY3cW}pX[Xc[3}<eWp3 Sac

<p}
­
WpS
|
U y7W  y7S=U$ 

9 ﬃ&"3-ﬁ®Ł},pp_<ﬁW

<%¯.S[ac[3}\-  S[

  	  k$#>¥t 
 knt   ["
{
\ zR
{
ﬁR)gH%R
{
¬%Ł4"$#ﬁ#ﬁ'«
[a_[Ł}Hy p3)(	&«X[

<b'

<aWccW?

<®0,}<\cW<

[´S;U Y p} ¯I Q[3<X®0_[3
ZRM(®, 9cW?

  X['YX[3X¯[r< X?\p)(a} 9cW

? & ﬁﬀ<}



3Xp c<
	
sWQU,XW h Hy

Bz[,(",
{z{
'«
[a_[Ł}Hy p3)( &«
P
«
P
%W_[   v«,  c


B 
P
«

}$[sWB ﬃ !~«j , 3?·S['YX[3H¯[,X
WabcﬁW3`Yj HX_bY~W'W3zWHY0,p3yS=U 

 
P
U ﬃs ®s®aWcXW?r}
­
cp

}eXXW? W cXW

_?3<<

3 nkCkŁuw|]}tﬂ 

    ¡S\ 

3 \'[3p} aW3
{ﬁ{
"ﬁ«
", 3<aWB'« 

<aWccW, <BXp}_bc? <XW²Q[3

<Mﬀ



WQﬀ@[ŁXW?

7X[3H¯[,X5

qU,zy
a[sb 

< }?® c b 3



<

WQﬀ <}<XBﬂsW<$«ﬁ& ﬃﬀB}



3Xp c< X? -FccW,
S['® <XW$[3p

5Z9 p?Łz[3cW²Q[3_

<Z H® [ S
	;P
cU£µ yV - S  \ "$#z#ﬁ#s«
"c,



Wm -«
P
«
P
zW_[  v«"  


B 
P
«

[,Y0_W<c «

2UW

}? U&<ccW,ŁpsWQ®vY <
­
<
P
}ﬁﬂ <3 

U&_[3?ŁaBp
P
9 zb }<p¢¯I, - cX[3 cS[3H¯[,XB<|mpk0n| {meu4| {z 	xn| {z
¨l

k0vﬀmpk k0|tnuw|]} ! [H"7¬\XsRﬁR_¬zw gRzRs",Ł
{ﬁ{z{
«
"c,



Wm-« d«   


B 

«4ﬃc3?

ﬀ}\
P
«
P
zW_[

«@ p3? ®s® ,p

'Z!Wab c,)y
cWc}<aW zW}' 

9®0ﬁ[37Z{)(,®Ł, cXW?: ?,_W²Q[a <©_<,3<7ccW

<< Ev # mpk

k0| Łx Ł>k
z  C{Ł#"0vyu kŁ>knt'u k0| nknt?%$&$(' o¬,"M#g ¬Ł
{ﬁ{
w'«
"%^<<
^
«5Uq«% v«

ﬁbcX[ e&« !~«
P
9X^,B
^
«£W«  [3aW^ !~«S4«

c},<m  !~«S4« 
­
WB
WŁŁ3<&
 ^
c< j7?
^
<[Ł ﬃ
P
}BaWab`Wcp   jcW7ﬁ¯ c,<

cŁ 	

ﬂ£k$#>¥t


knt

!)('[¨>\ "MR% j'"£g"MR% ﬁ ﬁ  @"$#z#?33z[3_[3p$«
"zb <<·U«&"3 SU&   WpcW, ﬃj ] ,

y¨] W

ﬃR
{
bU&<p,a[3cW?

  ¯I}_b S=U
|
,y
pH¯I<}_b p}  W "ﬁ"

B jB

Ł nkCkŁuw|]}t ¨lcAm }{vyvk'me0u4+* kCkn-,.,
Z
$W

<QY0} 
 cb \ ?"$#ﬁ#z#s«
"c 3a  3? 	A®k {hk{v ¡vknty0/21 
^
<\p

Z µ[3<}B
{ﬁ{
R'«
 Bz[

_W  d«&« «& ? 

«
Z
« !~«  
­
 acS;U¯µ Y}<HUcccW?3 

 

BaWa8z¯Fp3
W y

",c^ac}p
^
cXW%Y~WaW 

[35p [ŁXW   F<ﬁb pp r

S?_W ﬁWpX[3p? ¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]}! !4%[¨w\X ﬁ)g ﬁ#_w3"M#ﬁ#
{
a}M®Łp$bY0$«
 <
|H|H|
ﬂ!~«% e« S4«2]P«S]Q[a jp<<Uq««XU,W

p, BﬂX?Bc_[3<<
P
czb }[3cWH®0BXp c
|
b c_W3
U&BX[Łp¯I}_b a S®~WcWUAU<Fc  [Ł}MU W cp< 'u k0| nk?!$&65/[¨wz_w \X 
{ﬁ{
g 
{
Ł 
{ﬁ{
 ?Ł
z[3ﬁ[Ł}2«
 <
|H|H|
ﬂ!~«% e« S4«2]P«S]Q[a jp<<Uq««XU,W

p, BﬂX?Bc_[3<<
P
czb }[3cWH®0BXp c
|
b c_W3
U&BX[Łpe¯Ipﬁb 3µ ®s®0pc[3sW
  U&U,&c¢ cW

W'W
P
[sb 'u k0| nk?ﬁ$6&7/[wﬁ¬
{
\ 4"7¬
{
R$g
"7¬
{
#ŁŁ
{ﬁ{
 ﬁY 

BX2bY02«
zRﬁ'  ·   Nﬂ 
 aW) d«, ««d«&c Y__[ŁsWm_d«
Z
«  y.-F_B

««AS\3$WQ^a3 ?5U«ﬁ]P«, cp}? AS
|
U y
X['YX[3H¯[,XeWabc_W3ﬁ¯ F

yY~[3cW



 %®  ﬃ2F, %YsY 
P
9pBz[ Saz[

WF%Y~WŁ¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł  k0vﬀmpk k0|tnuw|]}    [\ \ ~wz#_w g
{
3@"$#ﬁs«
eW

aWKU«<qd«
P
«"c}p?<%S[,Ys®~W (a<
^
ccWY~WaW
  ﬁ¯.UA$b ,} S\<Ł}

S\_W< _W}X[3pﬃ@ 
|
\}<JyX_b`® cXW}? S\c[

  ﬁ¯;S=U

S,&	=U5N¨rErcr A{|tﬂ{ﬂmeu4|th| ﬂktﬂ'u k0| nkh{| Ł
 k0vmpk k0|tnuw|]} /[G\XsR?z gRﬁR¬aŁ
{z{
3,¯IMYŁX[cp _«
eW}cWm4d«  v«   


B @ Ł}Q[3<X y
­
2UB[sbY0b 

<aW3 c

bW, 9cW?3z¯ 

 
P
U

cWﬃb 

cp< r3}<},,<3_[Ł

WH®0XWQU,qb 

W  ﬂ£k$#>¥tnu4C{z t #¡kﬂmeuw|]} 	(7 0¬
gR
{
",@"$#ﬁ#s«
 ?3 o e«  v«U&3 3?   "'utyŁ>kym "'z "Ł#"'mpkﬂmeu4| nuw| 'u #¡knt³k'mv "'mAŁ>knt,sU,?«
c
P
p<p}


Z
	
U,pcW 

[  [MY0B.
	P
  
	
U  "$#z#?3azW\p)y 39 ?  _w® 9,<2«
 ,p s«3«,] ?Q¯lnuw| 'u # z²knt)¨l  # meu40t?'cﬃ

«WzbYŁXW

,
P
p<p<"$#
{
 
{
®«
 _[app ? !~«Ny « µ -EU$%WXY0,p3³S;U ¯[,)WaWXWB<

3
0
|mpk00| {meu4| {zuwRn|k  k0vﬀmpk
k0|tnuw|]} E|lﬂk0k0| nk?¡Sah Ł cŁXW X 
	
S7"$#ﬁ#ﬁs«
 9 j\p?]P«
^
«]P«5W «V 3B

b  So«]P«5S]Q[3 j}<BV&«
Z
«
P
p}
 ,bc ﬂ<
|
«V}W}pﬁ¯[c3U 

Wp}cWQY~[acW? ﬁ¯
Z
 

},,< W 3 -Ae9S[3H¯[,X ﬁ¯ c ﬃ U,W

<Xﬃ¯I,!S[,YX[3X¯[,X
|
X

$® ?XW< 'u k0| nk?! !) '[¨wﬁw_¬>\  s"g _w3
{ﬁ{
3 J[Ł _«
W"%b`®sY0<m2 «7 cSaX_[3 UF

c ﬃ2 3eccWQYsWaW
  S?c[

 

ŁﬂnkCkŁuw|]}t ¨lNs©{Ct CxAm *³C 
tCA$# 
P


BŁŁ¡We¡
	
S¡ 
{ﬁ{
",Ł'"y
zw'«
W"%b`®sY0<m «d« d« Łp$b<«
^
$W$[,(j «
Z
[Ł3 3)[3}B «,!?3<<ﬃﬀUq«ESj3
­
<m	
P
yY c



cebWpXW?p` c<

cŁﬀnkCkŁuw|]}t ¨l¨rErcr ;k0t #{nk N|l


	
S7Ł
{ﬁ{
  
W    eW S^j _«
W"9pB'«
Z
«~19 ﬃ' ] c}<JypUW 
P
3?0C{nx]t?%764 " _¬$g'"MŁ"$#zs«
W"9pB'«
Z
« *³{mpk0)|s©{Ct,Ł
­
 ,,X^

«µ(,¯I,

	
sWQUXW
 
P
<p<"$#ﬁ#zs«
WB

«S4«'&«Ny

«] [ ' «Ny

«'&ﬃB ? d«

«' s[Ł , -,.?rp}[ŁXWQ® SacpcWvW

|
   

<m/¨rErEr¯{|tﬂ{ﬂmeu4|t | ﬂktﬂ'u k0| nkﬀ{| Ł

k0vﬀmpk k0|tnuw|]}$&4/[H"®\  #ﬀg
ﬁwz3
{ﬁ{ﬁ{
 }c[c} «
WB

«S4«s&« y

«] [ !~«W «SjsWm'  

B y

|
UXW? ﬁ¯·U&_[?S\ﬁW%S[3H¯[,ﬀ
P
y
 %bﬁV¯Ipﬁb UF

c ﬂBX[3$bﬁ<\< 	xn| {zK¨lr5z²kﬂmevﬀ{R}|

*³{¤knt${| Ł  #"# z

(ﬃ5/[ﬃ\X
"7¬%R)g
{ﬁ{

{ﬁ{
"z«
WacW}<Ł< 
P
« 3,cb9cW?Hz¯ﬂB <\bcpXW_[3aWB&p3p_[?ﬃbﬁ<cW ﬁ¯!M(j<ŁXWQU
­
cHy
cW Hp3
­

M®0,cWp<

{mexk?  6 ' w g  Ł	
{ﬁ{
Rs«
WacW}<Ł< 
P
«U«&"~S®ccW

W}pcWQYs[3cW? ﬁ¯;UA3c^a¡?  c<c0C{nx]t? 7&4 "'"7¬!g#zRŁ
"$#zs«
WacW}<Ł< 
P
«¡Uq«
^
ccWcXW? Wﬃ cpXW X[3X¯[ 5X_b`®0?XWXW? 

ﬁ[

3)[3<ﬀ

<Hy
bW

¯Ip_b cb W'¯I c

X®eX}p_bﬁ}p  ﬃs  jcWAﬁ¯
^
WQ^,W 

19cW#

cŁ	

ﬂk$#>¥t

knt

ﬃ&$ "7¬%RﬁR g"7¬7 3"M#ﬁ#s«
WacW}<Ł< 
P
«/Uq«$³So«]P«/U¢['ﬀ# Ł,XbccW,:ﬁ¯p$bccW)yY%BccWh[Ł'WW &cW

WcsW
P
[sbﬃU,W

<ﬀ¯I

M®0,cWXW?ﬃW }

W
­
c<	

ﬂk$#>¥t
K
knt

&)/[¨
{

{ﬁ{
R>\ "
g"2wa
{ﬁ{
 ?s«
WacW}<Ł< 
P
«U«)!~«s<«,"

ﬂB

s «

«SbWp 
^
«s¢«
Z
zbW}? <.U«
-«¡WcH^ 
|

B?cW y
ﬂ cXW?Hﬁ¯ﬂvY XWX_b`®0,<\A?H19pcWc X[3X¯[,ﬀ¯Ipﬁb &"cbc<bWpXW?S®%B©y
p}_bﬁ

cŁ 	

ﬂk$#>¥t

knt

65K[¨ ]\Xs#ﬁ
{
#)g#z'",	
{ﬁ{z{
Ł3%®ŁXW«
·  ¡¢Nﬂ   %R¬`ﬁ7 
WacW}<Ł< 
P
«U« !~«7<«2"

ﬂB

U« -«W cX^

«S4«2

p<
^
«7«
Z
zbW}? 

BXcW?
ﬁ¯ X} a} aWA$bcXW bW aW`_BcXW?', c Yj ' &"cbc4bWpcW, S®%BXp}_bﬁ ﬃ
U,W

BŁ  ¯I,&BcHy6X[3H¯[,ﬀ
­
9B 	  ﬂk$#>¥t   knt   65/[ \ s#zzR g#z%  3
{ﬁ{ﬁ{
Y 3%®ŁXW«
WacW}<Ł< 
P
« Uq«5So« ]P«U[,ﬀﬂU«V<«e \}? d«e&«

[

p,  rX?B _[<<
|
sWcW
U BX[Łpj¯I}_b   WsW y&¢ Sq(®%cWabﬁ<\W [Ł$UyW  9j¯Ip_b pS®~WXWUA7UB 'u k0| nk?
$&65/[¨wz_w \X ﬁR¬$g %  3	
{ﬁ{
 ﬁY Łz[_[3p$«
WacW}<Ł< 
P
« U«_ «ﬁ «%]  \c}Bﬁ&«

«ﬁ .,   %«

« UA < < X?B _[<<%}W<, ¡9
&<XW

WsW
P
c[sb ¯Ipﬁb  WsW y&¢ S`(,®%XWabﬁ<\ ,p µ ®s® ,pX[ŁsW
 U&UB'u k0| nk?
$&&7%[¨w_¬
{
 \X@"7¬%RﬁR g"7¬%Rz#Ł	
{ﬁ{
 \

Bﬀ$bY%2«
WaWQﬀ0,

S4«~ «'E 

<¯I,&
Z
 

}?_W.

WaWab ccW  <2U,W&ﬁ¯	] c<&?ﬃ c< 	 
ﬂk$#>¥t  knt  !)64/[ >\X@"
{
#¬%R g}"ﬁ"
{
"$3"M#ﬁ#ﬁRŁ J[Ł_«
Wﬁ[

?£So«.Uq« h«
P
,pXW<<V U $UW
­
ﬁ¯d&c

BX_b`®0?XWXW? &",$b W U

9
P
?9cWabﬁp}  ]¨rErEr A{|tﬂ{ﬂmeu4|t=| ﬂ£ktﬂ'u k0| nk {| Ł  k0vmpkﬀk0|tnuw|]}#$ [ﬃ\Xﬁ #=gw'" Ł
"$#ﬁ#zŁ,bc  «
W ,<,y&Ł3ﬁ[

JWm]W « «

Wa[e e«ﬃc

s "C{|¡u
	'xk  x¡{|meu
	'xk?%U,?«
 
 
c?cb3

«
W ,eXXW? Ł2W,$bﬁ<\

<;Sa)W<ﬀ<B@"$#z#ﬁs«
W \ﬁ®%B
P
« v«
^

­
 \=W «
P
[3}p ?
	
} d] W

$Y

 

ﬂŁ³S? a\ppcW®%pX[3U

9
¯I, ﬃc

bW

eXXW? 

Łuw|  nkCkŁuw|]}t¨l ﬂ 

 hª  #ﬁ& _[Łﬁ[Ł\z Ł cﬀ\
{ﬁ{
Rs«
W ,pc

o e«4&"¡X®ccW

W}pcWQYs[3cW? ﬁ¯U,?cXWB¢W v cpXW ? 

p,aW3?H®<?r.{0m
s©|©{| Ł  z`{|k'mt? 5%_w g%#
{
"$#ﬁ#s«
W ,pc

 « e« Ł,B -« ?

 < !~«
P
$[ŁQUc}B 3,cb9cW?1ﬁ¯ BﬀB?qbc}cW

MYŁcW


­
 Yj  b BXW z¯#BcHy6X[3H¯[,ﬀ ,}_[Ł

WﬀﬀcAsW?HﬁYaW²Q[sW   'u k0| nk?! &)65"z"
{
g"ﬁ"$RŁ

{ﬁ{
'«
W ,p<BW«
|
«AWB<XW?&«<«& \-« _[acWB !~« $b ,p}? S\ccW}cWA Łc ,X<XW`_BccW?
ﬁ¯jp_[?5X[3X¯[ <¯I,<BXp}_b ?<XW c}cW 

cŁ  nkCkŁuw|]}t¨l E¨r

 -Aj,

­
W /^ 
- p

B@"$#ﬁ#% «

%YsY  , d««  v«d«

cp%Y &!«d«



<BXW? ﬁ¯.

yXU

?_W
¯ Bcc[a<¢WHp %Y~Wc
P
<sWŁX[Łd[ŁXWhS
|
Uy7W¢y7S=U

c Ł

k0vmpk k0|tnuw|]} ¨l;r|¡¤u 
|¡vk0|mX&5!) ~R_¬zw gR3"$#z#¬,«

2U,W

}?  «,&«, «,& ?  «, c}cWŁ) d«Sac caW3 &«,13sW<   «, ,Bz[

Aµ  p
WŁc ,X<XW`_BccW? ﬁ¯ ,XW)[Łc[3;S\_WUAﬁ[?Ł<p¯I UF

c U$b ¶S<ŁXWS?c[

W<<
¨rErEr A{|tﬂ{ﬂmeu4|t| ﬂ£ktﬂ'u k0| nk={| Ł

k0vmpk k0|tnuw|]}#$&4/[  \X_ﬁR
{
gv% 
{

{z{ﬁ{
zbc  «

2U,W

}? z«"!~«_<«_«ﬁ&}$bŁ-« _[3} ? e «ﬁ , e%[

z  B<U&_[?ŁBp
P

­
Jy
®%BXpX[sb  

<¯I,  ,XWM[3c[3o jW<

 WX['®s®0p ﬁ¯ S=U S[3H¯[,ﬀ
P
c %bﬁU pcWMUcm

3 nkCkŁuw|]}t ¨l;ﬂ 

     ﬂ'& _[3_[Ł?s Łﬀ?
{ﬁ{
R'«

<}_W  !~«Ny
P
«d«W _b`® c\ ? d«SWab ?sW s &$b`®~WXW<cb 

<¯I,W\X®3cW 7<y
cW,ŁpsWQ®Y<
­
<Y,c^a<9pXWﬀ

cXW



X[3H¯[,ﬀp_[?Ł<p   <
­
W  S=U5
¨rErEr {|tﬂ{ﬂmeu4|t | ﬂ£ktﬂ'u k0| nk){| Ł

k0vﬀmpk k0|tnuw|]} %$65K[H"®\  ﬁ)g#a"$#ﬁ#¬«

W<H^,W @]P«

[Ł\cWccWQU }_[?ŁBp' 9 ,XXW`_e9cW?:ﬁ¯ <,_WX[3X¯[ <¡

Wabv®aW y
ccW,Łd¯I'

c XW?9c[3B'c aXWBN¨rErcr {|tﬂ{ﬂmeu4|t!| ﬂ£ktﬂ'u k0| nk{| Ł

k0vﬀmpk
k0|tnuw|]}%$ '[¨w\XzRﬁ#¬ g " 3@"$#ﬁ#ﬁ#ŁaM®Ł$bY<$«

['Y0_W<
P
« !~«Uc   am!<&«<_b<&ecc[acW }_W¢ _W}c[a
­
W
|
b ﬁWU

cpB
¨rErEr {|tﬂ{ﬂmeu4|t | ﬂ£ktﬂ'u k0| nk){| Ł

k0vﬀmpk k0|tnuw|]} %$&$/[\ \ s#s"2w g#zŁ@"$#ﬁ#_w,«
zR   ·   Nﬂ 
 , sWm¡W« #{nk0|k  {Ł{  k0vmpk k0|tnuw|]} o  #"# z u4C{meu4|t {| Ł¶k0>|¡u
	'xknt,
|
    zy
)WBŁ 5c

U $b ,S<ŁXW S\3)W
 ?
|
  
P
<<"M#Ł - 
­ 
,X^@«
 , sWmRW «$<«$«RU&,p    v« v«®Sa %Y<<®S®  MY0 

9 c[,YX[3X¯[,ﬀ<Wab _W W5? ®% cXW

_W,Ł<¨rErEr {|tﬂ{ﬂmeu4|t | ﬂ£ktﬂ'u k0| nk {| Ł  k0vmpk k0|tnuw|]}   & K[\ \ RﬁR gRŁ
"$# «
 , sWmW «W «2 

)]P«¢«7 }
­
  !~«WeWabWa 2<«

<
­
W$&«

W (a, $d«2 ?



«2UcŁ<
!~« Ł,


Z
« ,

?Ł


P
« c}cW,y

B ?
Z
«1cc[aH^j ?ﬂ!~« W"z[Ł ?7 e«Sa%Y~W3B®U«Sjz[Ł,y

<ﬀ  d« v«Sa %Y%<®Sj[3}
|
b _W£UF

c(,®<XWabﬁ<\ ﬃ
P
<aWabWŁcp A<X[ŁpB 'u k0| nk?
 4 s#ﬁ#ﬁ)g"
{ﬁ{
  @"$#'«
 ab ?]P«  «
Z
ec

 c>¥tnu40t)¨l *³{¤knt? -
­ 
,X^ ﬃ

7UB"$#_w'«
 9pB%&«" v«W «%  'Wm
P
«
Z
9pm 

«W 3
­

[3p ?% WXp
­
2UV®%<pccW,'

c}<[9cW?
W

<} }_W ﬃ,ﬂB

)(,®%cWab B?
­
W' S\[3ppWab _W_ 

cB]¨rErcr {|tﬂ{ﬂmeu4|t|
ﬂktﬂ'u k0| nk {| Ł  k0vﬀmpk k0|tnuw|]}    [\ \ ~wz#
{
gwz#% "$#ﬁ'«
 	<

b  ]P«W «z]P«
^
« e a\p, Uq«_<«& ﬁ^cc< V&«
Z
«
P
p
 b ﬁ ﬁY 

W}}cWQY~[3XW?'ﬁ¯
- $[3}p?3¯Ipﬁb 1cp ﬃU <X[Ł ¯I}_b 19)µ

 ap   'u k0| nk? !)('K[¨wﬁw_¬\X¬%wﬀg ¬Ł 
{ﬁ{
3
J[Ł _«
 	<

b  s]P«W«4&«
Z
«
P
p ,bSo«41z[acWﬀ?!~«!~«
P
z[3B	<

«o<«4VW  .ﬁY 

W}pcW y
Y~[3XW?z¯ BcX[3X¯[ F\ 

p< ?1cp< 	

ﬂk$#>¥t
¡
knt

&&)/[¨
{
#
{ﬁ{
>\ ~".gh"$RŁ 
{ﬁ{
  
M®Ł$bY%$«
 Łﬀ< <}cWm  d«d«
|


Wﬀ\cS4«< 
Ł
a[Ł3 !

«EU¢W<)W j  Ł,X  y"c

& <cW
 Łzbﬁ
­
X^ ¯I³U <}cWMUcﬁ¯;S[3H¯[,ﬀ
P
c %bﬁq¯I}_b  B}p_b  ?cW`",c^acp<XW

c Ł¨rErEr§{|tﬂ{ﬂmeu4|t)| ﬂktﬂ'u k0| nk){| Ł

k0vﬀmpk k0|tnuw|]}&$&4/[  \Xs% ";g_w
{

{ﬁ{z{

bc «
 ~[3 	d«

«Ns u4'¢c{¤k C{m4mpk0nuw|]}¶{| ŁrvyutCtnu4| s©Ł>k'zt {| Ł Kk0uw  #"# z u4C{meu4|t?-,Jy
­
\

s} ﬃspB 
Z
_[3)U $b ,SB3cW WQYŁcp ?"M#ﬁ#% \Łsw_¬R%®«
 ~[3  «

« <

«NS4«NW< 

M®%<

<ﬀrﬁ¯AS[3X¯[  ",c^ac}cW©W  ¢)W<\ﬀ?
U&_[?ŁBp< 3RQ[<X 1

P
?ccW`_BcXW?¶S\ 9<<%|mpk0n| {meu4| {z 	xn| {zN¨l

k0vmpk k0|
tnuw|]}$/[¨#>\ "$zﬁR)g"M
{
@"$#ﬁ#Y«
 ~[3 d«

« j«Wm!

«cSo«cW< "^j c}cW¯Ip_b ©U

ﬁb   U&_[?

W<BXpcW
S[3H¯[,ﬀ?¨rErEr A{|tﬂ{ﬂmeu4|t¶| ﬂktﬂ'u k0| nk©{| Ł

k0vﬀmpk k0|tnuw|]} $&/[ \  Rﬁwz	g Rﬁﬁ#Ł
"$#ﬁ#Ł,bc «
 ~[3 @d«

« «KUq«%S\  yS4«& J[9 }Ł -[sbﬁcW#XWabd[Ł9cW? ﬁ¯cp<XW¯Ipﬁb p3)y

Wabﬁ<ŁXW?Ł 

_b   p_[?8X[3X¯[ <<%¨rErEr¯A{|tﬂ{ﬂmeu4|tﬀ| ﬂktﬂ'u k0| nk{| Ł

k0vﬀmpk
k0|tnuw|]}%$( K[¨w\Xs#ﬁ g#ﬁ#%  @"$#ﬁ#% ﬁY«
 <p<®Uq«Uq«U¢W

B®Uq«W«F

}? !~«%  c^aB7 «W «WcH^  <  d«

$WQY~[Ł<W2b`Wp}p 
ﬁ¯AUAa^j Ł·S?_WW  [3MU)W  c¯I}_b p FQ®
P
c}cW  ymB  S_®%B}p_b <B 'u k0| nk?
$&65/[¨wz_w \X z#)g ﬁR3	
{ﬁ{
  3z[_[Ł}2«
 .<Ł %-«  e«  !~«Uq«;W"c}B }%YaWpsW  U B9cW?ŁpsWQ®  
­
B­S\_W _W}c[a 

U¢

=U;S<&ey" S=U

9  µ YŁzW

U p  Bc "XW  -MU

Ł
	
S¡ E{| {Łu4{|
	xn| {z/¨l

k0vﬀmpk k0|tnuw|]}%$&/[ \ "7¬g}" '",
{ﬁ{
  3%®ŁcW«
 ?ﬁbY%M^ @«
P
« 

«KU%®s® %SW`_)y¯IRQ[BŁ 

W}pXWQY~[3cW,Ł.ﬁ¯ p3c^a.?  c

 cpp
cXWB ﬃ
|
b`®aWcXW?Ł ¯I,¯\[3c[a7



bWpXW?Ł<	

ﬂ£k$#>¥t
K
knt

 6 K[¨ \ s "ﬁ"7¬
g  " z#Ł@"$#ﬁ#¬9Ł¯ $Y3c[c} _«
·  ¡¢Nﬂ   %Rﬁ#ﬁ7 
 ?ﬁbY%M^ $«
P
«U«$d«W \ﬁ^ 
Z
« !~«7 j,\j&« !~«
P
cX^ <<SBBXcW,z¯ae19
P
cp'ﬂ




W cW? 	  ﬂ£k$#>¥t  knt  ( K[ \X'Rﬁ#ﬁ¬ gRﬁ#3"M#ﬁ#¬7Y ¯ $Y3c[c} _«
 ?ﬁbY%M^  «
P
«d«	 e«·W «
Z


$b3  -«

« Ł,pXY<zy&B aB«-«

W 1  _W U«

«
Sa 3} 

B' «'«)!?%^,?H^j ?, «sﬂ<?<%!~«AU«' ccW  MU,W]UAa^XW`_)y¯IRQ[<X 

W}pXWQY~[,y
cW,ŁF?} c 

Wabv®aWccW?3¢¯I  c(,® cXW?UA7UF

W %¯ 
  

ﬁ®<y
cW,Ł< 	  ﬂk$#>¥t  knt  64/[" \ ";gzRŁ
{ﬁ{
R'«
 _b ,Łs «S4«sd«
Z
[ŁpzW s«s«  y


­
\ ? d«~«~"< ,_[sbWm'&  Mﬀ%B&ﬁ¯)(aX[3?
<B}cW®Ł}ﬁ®%pXW<ﬂﬁ¯cX[3 cŁ2b ccWXW

}p,W'¢¯IRQ[BŁ 

_b%W >rN}¥$# m 
	  c>¥tnu4  !)	ﬃ"ﬁ"ﬁ"MR)g}"ﬁ" a
{ﬁ{ﬁ{
«
 

 B  v«	< !~«  _[app ? 
P
U

c `®Łpa <pXW ¯I R

¯I ,Xc[ab%®s®~WW bcXYŁ
Q[9pp ¶[¨& Łpp,B  Bﬀ\  	Axn| {z/¨lﬀ #"# z u kŁ ﬂ£k$#>¥tnu40t?%$&7 "$#)gR
{
"$#ﬁ#ﬁ'«
 

 B " v«
P
«
P
zWﬁ[ 
P
«

$[sWB
P
«

['Y0ﬁWB !~«]S\ﬁ[3 jcW<-«_ ?



Wm  !~«ﬁA , ?
U

c®%<p 9cW? W }_W ﬃ }
­
9

7 
­
} a}2b ¯I,v 9p X['YX[3H¯[,ﬀ ﬁYXUccXW?Ł<

3 uw|nkCkŁuw|]}t/r     *³CtCA$# '& _[Ł_[Ł?' Łﬀ?"$#z#ﬁ#s«
 

 B   d«
P
«
P
zW_[ 
P
«

['Y0_W<&«[_[Ł}Hy p)( -«<" ,



Wm  !~«A , ?
S['YŁc[aX¯[,ﬀ&p}c[XX[3<

BXcW?Y\ ¡ﬁbY~WsWyY

®0?9cWabﬁpXW5S=U 

 
P
U

c ﬃ
(Ł%b`® ﬁ¯ p
P
 a

[Ł [ Łﬀ\X ¨rErEr {|tﬂ{ﬂmeu4|tT|ﬂ£ktﬂ'u k0| nk{| Ł

k0vﬀmpk
k0|tnuw|]}%$6)/[>\X"  w$g}" ﬁwŁ	
{ﬁ{
"ﬁ«
 

 B   v«
P
«
P
%W_[ '-«4" ?



Wmo«
Z
, ?o&«o[_[Ł}Hy p)(

«4 p?S[3Hy
¯[,ﬀ 

c[,YX[3X¯[,ﬀ'}pc[ŁX[3 cjb%®s®~W [ŁXWH
­
¯IRQ[BŁ   

c2«o} a\p<cWFﬁ¯ p
 z[3cWsW 

 , ®ŁcW&M(®%cWabﬁ<\pB 	xn| {z¨l NlC0u4C{|¶r.{0m'u k0| nk |

k0vﬀmpk
k0|tnuw|]} #"# z u4C{meu4|t=uw|3ﬂkz`}¥0
{z{
w3a}_[Ł ®Ł<p_«
 \B !~«%«Uq«z«FXUW

}?  !~«z e«z«
|H|H|
 <,e _[<<S[3Hﬂ )W

M®0,cWp 9  [Ł$U W  c
 , S®~WcW£U&U¢& 2U<< 'u k0| nk?%$&65/[¨wz_w \X 
{
¬$g s"
{

{ﬁ{
  3z[_[Ł}$«
Z
Y%?Uq« «5W «
P
« 1

B ? !~«5Sa  Mﬀ%B -« d«5W"YŁp?m «<d«  XW  d«
P
« %<\<"
Uq«

['WŁ Nµ   ®0?pXWQY~WaW
 1ﬁ¯aW²Q['W

­
cﬀ? ®3<B?Hy

B  1cp< 	

ﬂ£k$#>¥t
E
knt


&7%["
{
\ zRﬁR'"7¬$gzRﬁRzŁ	
{ﬁ{
"aa}ﬁY%2«
Z
c

$bŁ  d«

«< W  <m·Uq« !ﬁ[3 B3B «cSj

\ 

«< [ŁŁ$b19
P
cp'ﬂ




W XW c<pXbﬁ<\
­
Wp ?

}p,

B< y

z®s®

W<]  

9 )(,®%XWabﬁ<\< 	

ﬂk$#>¥t

knt

ﬃ6 K[¨ \X, 
{
#¬$g "
{
Ł"$#z#¬a¯ MYŁc[9p _«
Z
c

$bŁ d«

« ]P«!ﬃ9<  Uq«!ﬁ[3<Ł<j«·Sj

\ «jV[3B%Uq«	XU,W

}?+!~«
Z
cJy
b ? [ŁMU 

&<XW

WsW
­
W\ﬁ^

WQﬀ%<\ ﬃ 

c.<9pXW®Ł}ﬁ®%pXWBFﬁ¯` c
)(,®,ccW, }U_

WHXW<<

3 uw| nkCkŁuw|]}t ¨l u`° m|mpk00| {meu4| {z N|lﬂk0Ck0| nk
|Ts©{nt,
P


<Ł¡W"caWQ¯I,sW3
{ﬁ{
Rs«
Z
caWQ^%W<  «s&«' e«'&«
	
Yj ?' «¡W «

ﬁY}? ' «,d«'  ypUB <<<«

«] [ s W}
­
$U

WBBXpXW BŁ2U,W,ﬀﬁ¯]  S\_W<y ®cp
|
ﬃb`®~WcW  

<¡

(,®%XWabﬁ<\  µYŁJy
UcccW,Ł<·¨rErEr {|tﬂ{ﬂmeu4|t| ﬂktﬂ'u k0| nk{| Ł

k0vﬀmpkk0|tnuw|]}!    !$/[H"\X zwg w3
"$#ﬁw3 }[c} _«
Z
9,2U<< Uq«ﬁ «

«%]P«]W ?aWŁ}? U«ﬁ«zFXUW

}?  < W « U«>S®~W¨_<<ﬁ& 
^
WQ^,Wqb ,cW
®Ł}ﬁ®%pXWB )(,®%cWabﬁ<\p ﬃ
P
cWabc}  bWpXW? BX[Łp< 	

ﬂk$#>¥t

knt

 4( j w ,¬hg  wﬁwŁ
"$#¬z¬,«
Z
9cb ? !~«

«Uq«@«@FHU,W

}? @«4d«  ['WŁ<pB@ «@d«KW"zb`®'Y%<m%q «@«/Sj

?@ c
b%®'®~W
­
Wp

B< y

z®s®&

c< 	

ﬂk$#>¥t

knt

	") 
{
_w g" 
{
#
{
4"$#ﬁ#ﬁ#'«
 
{
   ·   Nﬂ 
Z
9pcb Ł ~]P«

«W ﬁb`® cXWp, ﬁ¯<Wﬀ<

Wﬀ

bcpXW sWXW

 ﬁ[ŁaW<B

Łyuw| nkCk
Łuw|]}t)¨li x| {{| Ł  z`{|k'm  'u  E|l      Ł
{ﬁ{
33%Y}} ,Xq"$#
{
 «
Z
B \<s«
Z
«~&<} %YsWaW
  ﬁ¯W²Q[sW

] c&?ﬃ cpB0C{0x]t,ﬃ5!7 ~R_¬%R)gRﬁŁ
{z{
'«
Z
 \4«ﬂc[

 b 

<aWcXW?

< ®%X¯I,Xbﬀ<

<. 

c_}?

$[3 Y cd¯I RQ[<ﬀ
®0_[ar B < 

:Z Bz[

cŁr pﬁ[ŁJy6p,

  cpBV&"ﬁﬀ<



3X}, c<
	
sWQU <pXW 
P
cXWŁ	
{ﬁ{
'«
Z
 \'«
P
«
P
zWﬁ[   v«U[3¢ \)!~«Ny «~ ﬂ_$W$[,(' e«W ?}c

 <  d«   B ¡µ.] c

<BXW?W p  c}cW S['YX[3X¯[ 
	
XW³S\_[3

WyU

c<A0C{nx]t?!ﬃ5 [ \   z $gﬁﬁw_¬a

{ﬁ{
"ﬁ«
Z
<

b Ł ,!~«<«! «&«&B, NµYŁHU9cW?Ł¡ﬁ¯ bcpXW#_[ŁaW<'

,Ł}p %W\¡?
®0,<\cW4¯I,cb9cW?bﬁB 'Wcb B¡0C{nx]t?ﬃ7&4 _w gR
{
  
{ﬁ{
 «
Z
,B

B e«
|
\<H®Ł ccW?

¡

W}pXW?

< XW?z[(  ,

c¢®Ł}ﬁ®   <    B sW ﬃ

MU<ﬁ®s®2b B?

Z9[ŁF}_b ,%®sW ® c Y



¯I RQ[<ﬀ?_& ﬁﬀ<



3Xp c<
|
Ł}XWc[3
- 9cW?c
P
? jB ŁsW²Q[

+ F<3ﬁY?"M#ﬁ#ﬁ#s«
Z
XW<  W « y

«zd«

«z s[Ł ﬁ d« - <}cWmd« !~«SWMY%B 
P
«W ﬁ®s®  %  ~[3}S\c[

 7ﬁ¯ 
|
 
S[3H¯[,ﬀ Sacp<XW ¨rErEr A{|tﬂ{ﬂmeu4|t | ﬂ£ktﬂ'u k0| nk${| Ł

k0vmpk k0|tnuw|]}ﬃ$65K[\ \ ,#
{
"
g#
{
#Ł@"$#ﬁ#¬a J[Ł _«
Z
UWaW

%S4«  ?cWd®Ł}ﬁ®%pXW< )(,®<XWabﬁ<\_?: c
P
c,ﬂ

5

 ﬃ
P
<aWabW9p 
<X[ŁpB 'u k0| nk?& 6'%4 "2¬%)g}"7¬ﬁ¬
{
@"$#z#¬,«
|
bY0
P
« !~«Ny7W«KS\ﬁ[3 jcW<o pBpXbﬁ<\ ﬁ¯® cpXW	®0?9cWabﬁp}  UX[Ł¯\[Ł	®0?cXWabﬁp}  9Hy
 sWBXc[a<¯I,ﬂ c  aXW<

Łuw| nkCkŁuw|]}t£¨l r 

ª ﬁ [ŁsW  ﬁ cb \ ?

{ﬁ{z{
«

XWaW\zb 

«

«Sa [ŁB < !~«  ?& 

M®0?cXW 9cW?'ﬁ¯

c<Y ,c^acp<<¯I}_b}_[?
X[3X¯[ <

[rp8X[3H¯[,ﬀr}_[?3<'

pﬁ®%<<

Łhuw| nkCkŁuw|]}th¨lﬀﬂ 

 ªﬃ
S\ 

 \s [Ł}paWŁ	
{ﬁ{
"z«

Wab 

«  !~«oUc   amµU <HU,W
­
ﬁ¯
P
,ccWabﬁ}cW
|
\X¯ }_bﬁp}  

Ł³uw| nkCkŁuw|]}t³¨l
ﬂ 

  ª ,®'®«"ﬁ"ﬁ"
{
g4"ﬁ"ﬁ" a
Z
?3,a[Ła[ 
{z{ﬁ{
«

aW<ﬁ¯ <  v«%Uq«
^
« ,}cW< «	 <pŁc

B%W « Sa 3 

B

«·So«%U&

W,3U KUq«ﬃ <p<
S4«]P«¡S>Q[3 jB< &,e _[<<!?cp,cW_

Z
$b9cW_c ﬂcW

WsW
P
[sb ¯Ip_b µ ®s®0,Jy
c[3sW
 @Z{ ?pHY z[;S®eX}p_bﬁ<< 'u k0| nk?%$&&7/[w_¬
{
\X@"7¬7 
{
g"2¬7 w3
{ﬁ{
 \Ł

Bﬀ2bY%2«

aW<ﬁ¯ <Uq«
^
«7«  d«« «W «Sa 3 

B

«S4«UA

W?3U®Uq«  <pBES4«M]P« S]Q[3 j<<
 W  9  [ŁMUW c¯Ip_b  ?pXYz[NS®%BXp}_bﬁ ?ﬀpS_®~WcW U&UB 'u k0| nk?
$&65/[¨wz_w \X ﬁRﬁR)g ﬁRﬁŁ	
{ﬁ{
 ﬁY Łz[_[3p$«

?QY Ł2« 
|
«
|
« !ﬁ[Ł\ ?e[3XW

 

 W

eXXW?
	
XW W _b`®)( - 9c[3U B}?Łﬀ<
?  
P
U

c Ł

Ł uw|nkCkŁuw|]}t)¨lﬂ 

  ª  #s& ﬁ[Ł_[Ł?' Ł cﬀ\
{ﬁ{
Rs«

?p,c^,Wm

«
!~« V]P«
!~«' cH^,W
­
W0_?ASecp,obﬁ<cW7ﬁ¯ X[3H¯[,ﬀ
­
ceWﬀ_X?

<ŁXWvW
bc}cW _[ŁaW<<0C{nx]t?ﬁ' 0_¬  gﬁR3
{ﬁ{
 Ł%[_[Ł}2«

p? Bj«  - 
­

BX_b`®0,cWXW? ﬁ¯FpTU

9&cSacpcW cpXW (Er z²kﬂme|

i/k'm4m

& !7 "2wﬁw$g"$wzŁ"M#ﬁ#
{
«

[ŁA_?

«S4« EUq« !~«z[MYsY%< k Nuw|¡umpk q$u  ;k0k0| nk/uwvk.q)vﬀ{uw|;l' r5z²kﬂmevﬀ{R}|k'meu40t?
µF

 s ﬂﬃW U£W
P
<pB@"$#ﬁ#ﬁRs«
 p?

«
P
«
P
zW_[&«<[ﬁ[Ł}Hy M(   v«cU¢[3¢?   v«   

 B 
P
¶SW,y
c[ad¯I,

<BXW ] )S[,YX[3X¯[,ﬀS\pX[Xc[3<
	
XW
P
?9cWabﬁpXW@y"c

S;Uﬀ/¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]}  /[
>\X@"$ﬁR g"$ﬁ#% 
{ﬁ{
  3z[ﬁ[Ł}2«
·  ¡¢Nﬂ   7 "ﬁ7 
 p?

«
P
«
P
zW_[   v«U¢[3¢? < «W %®%Bz[ %ﬀ BXﬂﬁ¯o}[3cWQ®£Sac}cW.?¡p
P

SW?Łcc[3ﬁ¯ ] S['YX[3X¯[ S\pX[Xc[3B ﬃ	®s®aWccW,Łﬀ}
P
?cXWabﬁpXW 

W<y"

S;Uﬀ¨rcrEr A{|tﬂ{ﬂmeu4|t;| ﬂktﬂ'u k0| nk;{| Ł  k0vﬀmpk k0|tnuw|]} ($%[
>\X
{ﬁ{
w3}_[Ł<®Ł<_«
 \'!~«Ny7S4«@¢«

p\ B

«Sa [Ł<o&«WŁ
­
,pp ]P«4  <<µ  `pXWabcXW? ﬁ¯
P
?9cW`_BccW,µFcW<\ccW,F?<
|


[ﬀ

¯I}_b £_2Wab[3 Sjﬁ®%<
	
XW
P
?ccWab <}cWS=U

c Ł

Ł$uw| nkCkŁuw|]}t ¨lﬂ    ~ª ,®'®«"$Rs"
{
g4"$Rs" a
Z
?3,a[Ła[ 
{z{ﬁ{
«
 \ !~« y7S4«V&«<WŁ
­
,pp 

« Sa [Ł<

«

XWaW\zb  ]P«<  <
|
?X®ŁcW µﬀy

W ,?c & Xb  W
P
?cXWabﬁpXWW ?<X   c}cW (

Łuw| nkCkŁuw|]}t ¨l ﬂ    
ª SW

< ?'[Ł}} aWŁ
{ﬁ{
"z«
 \
!~« y7S4«

«¡Sa [3<<,&«, WŁ
­
,} «

}\ <

«

XWaW?zb V]P«'  Bµ  p
 }cWab ccW?Hﬁ¯EU

9
P
?cXW`_BccW?µFcW<\ccW, SjsWQ¯Ip
|


[ﬀ

Yj ﬃ& pzW~Sjﬁ®%<<¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł  k0vﬀmpk k0|tnuw|]}(%[J"®\X'R
{
g "
{ﬁ{
3 }[Łcp _«
Wm  « !~« Sj'Wms  < aW`_

P

­
<¢ 
­
S®%BXpX[sb c

W¢ ®'®aWccW?3&p ",c^aJy
cpcW z¯.S?_WNS[3H¯[,ﬀB"

? &"
|
\,EQ[ŁccW? 

<m/¨rErEr {|tﬂ{ﬂmeu4|t
|3ﬂktﬂ'u k0| nk){| Ł  k0vmpk k0|tnuw|]} /[ﬃ\Xﬁ¬,"g
{

{z{
3,¯ MYŁX[cp _«
 aW ~ «

«o

p<U,W

BŁ q¯I,B <\,p_[3

­
9F$® 7

X[3H¯[,ﬀﬀX[Ł3ﬁﬀ:?
 c< 'u k0| nk?! !4&4 zRﬁR
{
gzRzR_w3	
{ﬁ{ﬁ{
«
 pp,ŁB

«,«UA,XWmW«¡W"9cb ?ŁŁ, e«,

  \cŁ) v«
P
<¨_ <

«' $W?m¢&«UFY z[3\
& 

WH® $bﬁ<\ﬂ	<

ﬁ¯_p  

 Bc}Q[Ł%^}b%®s®

Y\   

9W?X¯ pﬁbﬁpp 

{mexk?!$&7	"$R)g}")  a"$#ﬁ#ﬁR'«
 pp,ŁB

«
P
«$ cW,\ d«MFŁz[





9cW?.ﬁ¯' _[Ł\	p¢ ,sWp,

Yj  S® ,ﬀMY0,p
 

c
|
\<H¯ p_bﬁ}p  

{mexk?%$ '!5wz¬ g w_¬
{
"$#ﬁ#_w,«
 X[3H^j ?
Z
« <,-« W  %Y~Wm
^
WQ^,W_c

W.XW< ﬃ SBBXcW,¡

 }cWQﬂ cXW?  'u k0| nk?#ﬃ)&$ 

{
#)g s" a"$#¬%3Ł%[_[Ł}2«
 cpXWŁ@ «&« «& \ !~«Ny7W«%S?_[3 jXWB v«

«/W"c}?aW< -« _[ap ?@ «
P
?Ł%<  d«
P
cQ[y
cW< _&  Mﬀ%eX ﬁ¯ X[3X¯[ Fp_[?Ł<p ? bd[Ł
 ¯IRQ[<X `® ?ccWab <}cW;S=U

c 3¡¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]}%$65/[C \X'#_w yg#ﬁﬁŁ"M#ﬁ#¬a J[Ł _«
 ®Wz[Ł ? !~« «  v«  v«cSj Ł%Y%BEW «cS4« 

 « !~«  p?aW<EW«
^
«
Z
B a<<«
|
p
­
Wm
W « , sWm Uq«_b ES['YX[3X¯[  Uc a 

\9   ? 8ﬁ¯ B}<p Sac
MUB

Yj TSj[ap_ 

cB 'u k0| nk?! 4 "
{z{
 yg"
{

{
@"$#'«
 ®Wz[Ł ?!~«@ «/W«/So« 

 v« v«KSa %Y<<KW «
^
«
Z
B a<<]P«@«
Z
[?  «
|
p
­
Wm
d«z«

WsWm
P


zW <ﬃﬁ¯ p B}ﬀSa9 s«%& " 

cﬂcWQU <p#MU,WXW

[ S
|
Uy¥%
Wab`®aWcXW?Ł ¯I,7hbW

ympcW9p  } ŁJy¥¯IcW

 zWŁ } a}$b  ¨rErcr {|tﬂ{ﬂmeu4|t|
ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]}    [ -A«' ]\Xs7 ³g%  Ł"$#zs«
  -FzW
Z
«NW «

[_[ŁB ?j « XW v&«ﬃ!~«
P
[Ł¨_?j&  Mﬀ%B7ﬁ¯A}_Wc

Xpﬁ® <XW

[
 c,XcW}cW7?®0?9cWabﬁpXW 

c <H®0?Ł?

k0vﬀmpk k0|tnuw|]} ¨lr|¡¤uw|¡vk0|mX 4& 
R
{
#)gR
{

{ﬁ{
cs«
  -FzW
Z
«
^
«

B^ <<

«~}[3p ?Ł &"³S<ŁXWcWQU,W  z¯cW yY

P
?9cWabﬁpXW S=U
p W pﬁ®~W ?

WXW? 

Ł$uw|nkCkŁuw|]}t ¨l;ﬂ 

   ®ª '& ,}?\} ¡W"

Ł
{z{
Y«
 ®S
­
< 
Z
«

«Uq«~«sFHU,W

}?  !~«~ «~ «
|H|H|
	FX?B _[<<'"cW UAa^jF ]_

Yj 
³S_®~WcW£U&U W  [Ł$UW  9B 'u k0| nk?%$&65K[wzﬁw\X %  $g % wa
{ﬁ{
 Ł%[_[Ł}2«
&B,  «,&«<.Uq«
!~«
P
sWaWQ®<>U eﬀ<\ _[ŁaW< ?1cp"

_}_[a ﬀ ﬁ¯ aW²Q[sW

­
9B 	

ﬂk$#>¥t

knt

ﬃ7&) sR ygR% 
{

{ﬁ{
",¯ MYŁc[Łcp _«
     ·   Nﬂ 
&B, _«&«z]P«AW« <

b  &«
Z
«
P
p ,b_&  ®Ł<<ﬀ.

} %YsWaW
 ¡ﬁ¯$,}_[Ł

WﬀeWﬀ"}_[3p7$bWH® z¯o c< 0C{nx]t,67/["
{
\  %Rs"$_w g zRs"2¬%#Ł 
{ﬁ{
 Ba}ﬁY%2«
&B, 
P
«·µ YXUccXW?Ł

B7X_[,UpU   z[,(® c5 

c  Y pB¯I RQ[BŁ <<&"ﬁﬀ<



3Xp,cB
	
'WQUXW 
P
%[Ł%Sa%YccWyV& _[Łﬁ[Ł	RŁ	
{z{
'«
 Wppz¯[3U 
|
«

«  'ﬂ~b'U  d«

 _ jMU  «VWHU^ "«.SacsW V %®ﬁ¯S['YX[3H¯[,ﬀ
Z
 

p Bv¯Ip_b p
Z
W? , +- $[3p}?

BXpBﬁ c µ

 ap  'u k0| nk?. !) '[¨wﬁw_¬>\ 
¬)g s"
{ﬁ{
a J[3 «
 Wppz¯[3U 
|
«ﬁ v«ﬁ «z «zWXUc%^%d«S4«

_< \MU %«z «>Sa'W 
^
«ﬁ& < \%^,7U  ]P«
^
«z 9 ay
p, 
^
pcW

Wp}cWQY~[acW? ﬁ¯ SjŁ
­
] c W  c S['YX[3X¯[ ¯Ip_b
Z
 -

 µ

 ap 

c Ł

Ł=s u4'tn¥v #tnuwxv   s.1,ﬃ	
{ﬁ{
Rs«
 Łab3 

«&«M] cjWﬀe['®'®%bc}cWﬀX[3H¯[,ﬀ"9bW

y 


­
y6ccWX[

< ﬃM®Ł<<ﬀ\
} c?Ł

X?3RQ[BŁ <<0C{nx]t?7&4 sRs" )gRzR3
{ﬁ{
 ~«
 j,?
Z
«ﬁ!~« « «!?%^,?H^j ?
^
WQ^,Wd 

W SW<<>U$b )y7S<ŁXW µ YXUcccW,Ł<\

P
\ jcW
P
}ﬁ®%pXW<"ﬁ¯ c}cWTS[3X¯[  cXW<¡0C{0x]t,&4 "$% yg}" %  "M#ﬁ#s«
 _[_W V¢«.W «
P
pﬁWp ?  v«V19p
 ?V e«e Ł}_bc


Z
«
P
[sWe pﬁ[Ł?" !~« U¢[

\<e [Ł y
cWQ¯IRQ[<X  

bd[ŁXWQ®0?cXW`_BccW?  

9 Y ,c^ac}cW ¯Ip_b 1,pU  ¯I,B}<.¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]}%$('K[#% \ "$#ﬁ#ﬁ#'«
- <}cWm  v«

«@&9 sWm

«

<H®  !~«
P
« U[

\B4« 

W

Wm
P
«@ ,

cW<<q«4",<aWB
P
c sWQ¯I 
 
BX,}<ccW, ﬁ¯_

cXW?Ł<c

} }_Wb ﬁWpX[3 <<

cŁ

k'menu k0¤{z ¨l .u4 ;{| Ł ﬂ£k  >¥tnu4C{z .{{vk'mpk0ntElCv 

q){m {;l' i/{| Ł #"# z u4C{meu4|t
*³CtCA$# sS,&¢ W  -c

<"$#ﬁ#s«
- 
­
pﬁb 
Z
«« !~«"!~«
Z
 p ?_ W (

? 

pcb 

[sW

 

,XW_W ﬁ¯ bc}cW
}_Wm 	

ﬂk$#>¥t

knt

ﬃ ¬"7¬$g ¬ Ł"$#ﬁ#z#s«
µ _WQUj ?!~«jd« kn¥	¨l+*³{¤k C{m4mpk0nuw|]}ylCv

{| Łv

x } xl'{nknt,	

zb
Z
W

B
"$#ﬁ#'",	_¬ﬁ¬7®«
µ	 

«
P
BMW< }cWab9cW?.ﬁ¯S[3X¯[ cUAﬁ[Ł<p
P
c zb <@¯I}_b  jW<

y&ecc[a

 }_[Ł

& c[a

c 3

ŁnkCkŁuw|]}t ¨l;ﬂ 

  , SW\%®0?"$#ﬁ#_¬,«
µ	 

«

«Sac Y 

Wm  e«'&«
	
Yj ?F$b`®~WXW<cob'

<

W_UXW?BŁsW²Q[ ¯I
 

c cpcWq¯I}_b Y c }_WX[3X¯[,ﬀ<<A¨rErEr A{|tﬂ{ﬂmeu4|t;| ﬂ£ktﬂ'u k0| nk={| Ł

k0vﬀmpk
k0|tnuw|]}%$6/[ﬃ\XsR¬
{
gRs",@"$#ﬁ#3,b9 «
µ	 

«

«>Sa9 %Y c

Wm   e«_&«
	
%Yj ?% ﬁ$b`®sWcW'b'

<'¯I,®


WQﬀ%<ﬀA}ccW}cW#ﬁ¯
pﬁ[ c[aX¯[,ﬀ<<

cŁﬀnkCkŁuw|]}t$¨lﬂ 

  ,  #_U,?«ﬃ$ ®s®«@"
{ﬁ{
R gﬃ"
{ﬁ{
wa& ﬁ^j ,
!?%® 
"$#ﬁ#zRs«
µ	 

«

«Sa9 %Y c

Wm   e« &«
	
%Yj ?F
|
UpcW,  ,,XWsb pjU <}cWMU S\_W¢ ﬁWHy
c[ar

S[3H¯[,ﬀhU&_[ŁBpd }cWab ccW? ¯Ipﬁb
P
?ccWab <}cW U

c µ YXUccXW? 

cŁ
nkCkŁuw|]}t)¨lﬂ 

  ,ﬂ¦
|
 ?"M#ﬁ#% «
µ ^czbd[3ŁKS4« 

«-
­
b <3

¯I,b ﬁWpX[3 X??<\bﬁBX[3$bﬁ<\[3cWh®
sWQ¯I c 
­
 ¯IRQ[<)W<< 	xn| {z£¨ls u4'¢{¤k ¢k0{| Ł~r z²kﬂmev{R}|k'meu4 r|k04}¥
$65K[¨R>\ "7¬%w g"7¬ Ł
{ﬁ{z{
«
µ 3 M¯IB v«/U« BXpcW®Ł}ﬁ®%pXWBﬁ¯"}3c^a<

cŁuw| >¥tnu4C{z $#¡k0'meu knt¨l

0t{| Ł
s uw|k0{ztCuw| xAz`x]®u4{|  

¡ 	x¡ŁŁ *
E$
{| Ł

¥
 


®'®« ﬁw_¬ﬀg RﬁR
{
 

$« ﬃ - 
­

,H^ ~    
­
y
Z
Wm4"M#ﬁ#s«
µ 3 M¯IB  v«¡U«~ BXpXW<cm,b ,cW_

_bﬁ}cW®Ł}ﬁ®%pXWB"9

<cbW ,pﬁ[Ł

®%)y
pccW 

c®%X¯IcbŁ ?

3£uw| nkCkŁuw|]}t£¨l ﬂ 

 ,  m|m

N|l

| ﬂ x| Ł
·  ¡¢Nﬂ   7 Rﬁ7 
k0|k'me{meuw|]}  {Ł{aV®'®«"2¬ﬁ¬¶g " a& 
	
sWQUXW  ﬁ¯

Ł< 
­
<ﬀ?

S
	
S7
"$#ﬁ#,s«
µ 3 M¯IB v« Uq«  p_[3

®%<pccW 

cF? c<

Łuw| nkCkŁuw|]}ty¨l ﬂ    ,  m
|m  N|l  | ﬂ5x| Ł £k0|k'me{meuw|]}  {Ł{j ®s®«¢"2¬ﬁ¬g " 3& 
	
sWQUXW
  ﬁ¯

3 cB
 
­
<ﬀ\

S
	
S¡"$#z#%Y«
µdZ -$Wm

« }\

Y

YsWpccW7<\

WŁ<\

eXXW? ﬁ¯<Y~[3XW

ﬁY BXY%)y
Bc5 

_b  .p_[ﬀc[aX¯[,ﬀ<<¨rcrEr A{|tﬂ{ﬂmeu4|t |ﬂ£ktﬂ'u k0| nk5{| Ł  k0vﬀmpk k0|tnuw|]}
$&4/[ \  ﬁ#'"g ﬁ#Ł
{ﬁ{z{
,bc «
P
zWﬁ[ 
P
« v«  

 B "!~« y«_1ﬂ_$W$[,(ﬁ d«>U¢[3¢?_«
Z
 \

«
P
WQ®0,ŁsWB
P
«

['Y0_W<
 !~«<,?
P
X¯IcbŁ < ﬁ¯  p_[3

P
<pccWjUF

c W ccW

U,?'WH ﬁW?Ł ﬃ
W ,ŁQ[<ﬀB ¯I,1cp_X['YŁc[aX¯[,ﬀ )(,® cXW?  ﬂk$#>¥t % knt  i/k'm4m   !4/[w\ @#s"z" gﬃ#s")  

{ﬁ{
"<s«
P
zWﬁ[ 
P
«j&«& a_b`®}? ﬃ!~«
P
z[3<
P
« UA,< S4«
Z
<Łp ?NW «j ,sWm

« p}?ŁB 
!~«A Ł,?}   ﬃ0c ,HY~W  } a\<XWﬀ®%pc[aﬀ 

c¯I,  cp )(,® cXW? 

3uw|
nkCkŁuw|]}t$¨l N|lﬂk0k0| nk)|mk ﬂ£k$#>¥tnu4C{z¡qk'mpkﬂmeu4|~¨lﬀxntnxl'{nk *³{mpk0 |s©{Ct?

P |

Z
_[Ł}}? s& M(3<
	
S7
{ﬁ{
"Y«
P
zWﬁ[ 
P
« v«
 F 

 ec ﬁ-«" 



Wm_«
Z
, ?_&«ﬁ[_[3p<  !~«_,?>S['YX[3H¯[,ﬀ
Wab ﬁWW'ﬀ<\p y6}_[3<pd  ®Ł[3cW_
­
¯IRQ[<X 5

c ﬃ%eWESj%¯g%¯MU,WXW

 ¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpk k0|tnuw|]} [¬ \X@"$¬ $g"$% 
{ﬁ{
R,s«
P
zWﬁ[ 
P
«2«U&?<QU,W}< !~« y«7 ﬂ_$W2[(2«U  ac

7&«7 c}B ¢«
Z
, ?

WXU} .ﬁ¯


ﬁ['YVWab`®,XﬃcWWQYj ?ﬃ }p}ﬁY$bﬁﬁ¯'X^<[  Nv # mpknt

k0| Łx]t ﬂktﬂ'u k0| nk?
$&$65 "
{
w%#g}"
{
ﬁ#Ł	
{ﬁ{
RY«
P
zWﬁ[ 
P
«d« « "cH^,jﬁ^\ \¢d« "c%^ccB !~«Ny «  ﬂ_2W$[,(  «;U  ac

 !~«

 }7(
«
Z
, ?

WXUp 7ﬁ¯c<} Wabv® ,X X 9<ﬂ	<

?  c}W   WQ¯

MY~W _W, 
 , ®ŁB Ev # mpknt

k0| Łx]t ﬂ£ktﬂ'u k0| nk?%$&$&7 ") #'";g}"2w
{ﬁ{
	
{ﬁ{
 ~«
P
zWﬁ[ 
P
«

« p?«
Z
, ?,!~« y« ﬂ_2W$[,(    v«U¢[3¢?ES\X[

  ﬁ¯
P
y"

S=U
®%X¯IcbŁ <¯I, 19 )(,®,ccW?ﬃ
|
b ﬁW c[,YX[3X¯[,ﬀ ?  
 
BXcW 
­
b _W}X[3? 	

ﬂk$#>¥t

knt


{ﬁ{
wa'W®Ł<p$«
P
p<_Wm  v«
Z
«
P
«% v« Ł,

 ]P« &«

« !3Ł}? 5U«

«5U ? h<«ed«S\

<HY_b 
  < ﬃUF

c ®%X¯I,Xbﬀ5
 
cv®Łp

[X< 'u k0| nk?& &5& %
{
g%_w3"$#z#s"ﬁ«
P
Wc

Wm v«!~«
P
%[3B%]P«!ŁŁ}?<« ,\cBaWmU«ﬁ!,

 

«) [3}BS4«AS\?>Uq«S2[
d«AW  

W'Wm5U«AµFp?$WmS['YX[3H¯[,ﬀ\AS[3H¯[,ﬀ_

|
?3?H®
< S\_[Ł

W
­
W c
(,®3<p WpcW, ﬃ  cp

Ucﬀ

U

cq¯I³S['YX[3H¯[,ﬀ c

|
?a?H®
!S\ﬁ[Ł

W
[¨ =U;S
|
S\ 

cŁ s©{Ctr° # z`{meu4| }{v {| Ł {v # z²k

k'mexn|s utCtnu4| N|lﬂk0k0| nk?
P
cXW<s 3 Ł ?"M#ﬁ#ﬁ#Ł'W <  eW S^\ «
P
W<
P
«=So«W MUjBmS®%BXpW

<\cWQﬂ cXW?rz¯ ? _W@[Ł'W&?HﬀX[3X¯[ _ﬁ¯ c
<c

}  ®Ł<<ﬀ8z¯7cWaWc<¯Ip_b  c} Y 

e9ﬃW,¯I c

B<Xﬁ®~W©W.W

Wab ﬁW  	

ﬂ£k$#>¥t

knt

!)65") ﬁ _R_w$g") ﬁ z Ł@"$#ﬁ#
{
«
P
?aW

,cWm,<« E{0m }{$#>u k

{Ł{j 

?u e Sa)W<ﬀ
P
['YaW<@"$#ﬁ#¬j¬7®«
P
?^ !~«'!~«

}cW So«UW9

}? 

«
P
?aW%^ﬁﬀﬂ'& ¡q¯I, 
­
B
­
cXb aWab9
?Bcp  c<0C{nx]t,('  
{
 yg   "$#¬,«

? ~««-[3cb[zbb 

&«&

3
Z
«'] %^c%YB \sWm~ « S sWab

Ł	&«
|
\csWm
P
BaWab`Wcp  BX[Łpq¯Ip_b  b 

B yY

pXWQﬂ cXW?1ﬁ¯AzWHY0,®0,ccWabﬁ}cWS=U
Wab  B<

3 uw|nkCkŁuw|]}t)¨l E¨r ,®«'®«~Rﬁ¬a	
{ﬁ{ﬁ{
«
 ﬁ    ·   Nﬂ 
U%^,,}\ccWQU?\ ?'<«
^
aW

9cW?

d 

ﬀ<<



WQﬀ4[ŁXW?  BXp}_b ,cW²Q[ ﬃW _bv® c %Wp,
<\p=SWabd[ŁcXW?Ł!V&BX[3<<®cU

c
Z
<aWQ®0,p X[3

< S[3H¯[,ﬀB< ,cWX?<

 S\? - [
& ﬃﬀB



3Xp,cB
	
'WQUXW 

yW < "$#ﬁ#ﬁw'«
U¢W

<<Uq«&«o X?3_b'_[ 
Z
«'] c^?~d«&	[3X^ $UW  '!~« W cWH® '!~«o  c^aB v«

$WQY~[3B

Z
«

«j ®S
­
< j& H$bW X_b`®0,cWXW? z¯1c}cW }_Wc

}3c^aﬀc[3p

Yj 
b'ﬁY~W.Q®
Ł®Łpp?  ymB H®%BXp}_bﬁ ﬃﬁ®Ł<aWabWc} '<X[ŁV¯Ipﬁb   ymB b 

?
'u k0| nk?! 6'!4 "7¬ﬁ¬,"£g"7¬ﬁ¬2  @"$#ﬁ#¬,«
U¢W

<<Uq« v«' <p<U«W «sF

}? !~«~ c^a<< «W «W cX^ ¡W $bW}p} ﬁ¯U&3c^a


S\_W_c&cW

W'W
P
[sbO¯I}_b `FQ®

P
cpXW ym B ¶S®eX}p_bﬁ<< 'u k0| nk?
$&&7%[¨w_¬
{
 \X@"7¬7  g"7¬7 _#Ł	
{ﬁ{
  

B $bY<$«
SaŁ <«
|
«F  c aXW ﬁ¯ 
^
BXp

W aﬁﬀ EQ[cXW?Ł 

  p}3)Wc

 _[3

c} yWyW ?  {Łu4'u k0| nk?%$ ") "g}") ﬁ "$#ﬁ'«
SaŁ < «
|
«5S Ł


­
y7W ,}BX

 BXppﬁb ?XWSj<9pXW ¯Ip_b UF

_b  ´UA_[
S[3H¯[,ﬀ?¨rErcr A{|tﬂ{ﬂmeu4|t | |mpk0|¡| {t {| Ł$#{R}>{meu4|# ﬁ' ~w_¬ﬁ¬$gw_w3"M#ﬁﬁ#s«
Sac%Y 

Wm

«

<XWQUcccW? z¯®
Ł } cXW}cW¯I}_b }[Bb cpXW (  {Łu4 'u k0| nk?
 6'[w\ wﬁw%R)g wz
{
"$#ﬁ#'«
Sac%Y 

Wm

«

«µ	  <  e«
	
%Y\ \
P
?ccWab <}cW&

cbﬁBX[3$bﬁ<\pz¯Y c_}_WX[3X¯[ <
cb`W}
­
$U ¯IQ[<)WB<

cŁ nkCkŁuw|]}t¨l ¨rErErﬂktnu k0| nk{| Ł

k0vﬀmpk k0|tnuw|]}
¥v #tnuwxv 
|
Ł}cWX[3ﬁ¯ BXpXW<c

 B}p?'W _WcW , H®0j "$#ﬁ#'"ﬁ«
Saz[3

</Uq« So«d« !~«%S®%Bc<
P
«%W « aW  7X?B ﬁ[<B@  < WXW?S['bbc}   	

ﬂk$#>¥t

knt

!) '[>\X@"$R
{
¬ g}"$R
{
#
{
"M#ﬁ#33z[ﬁ[Ł}2«
Sa%Y<<ﬃ v« v«!~« e«	 W"z[3< ?/W «%S4« 

   v«/Uq« µ 3 M¯IB/S [ap
|
b ﬁW  

c ﬃ
P
\ jcWjX?\}p?ﬃ,¡XW?®B<} cXW?¡

X['YŁc[aX¯[,ﬀ"c}cWW7¢ } Sa Łc Ł
¨rErEr {|tﬂ{ﬂmeu4|t | ﬂ£ktﬂ'u k0| nk){| Ł

k0vﬀmpk k0|tnuw|]}      [\ ]\Xs
{
RgzRŁ@"$#zs«
Sa%Y<<ﬃ v«ﬃ v« !~« e«1Wz[Ł ?$³W« S4«  

&  [3 ﬁ¯ebd[ŁcWQ¯IRQ[<X 1

® ?ccW y
bﬁpXW S
|
Uy7W¢y7S=U

9 vW?ﬁW }c[

W<&ﬁ¯eW;Sj%¯g%¯ls , ®ŁB

k0vmpk k0|tnuw|]}h¨l
r|¡¤uw|¡vk0|mX!5&) sRﬁR¬$gRﬁﬁRŁ@"$#ﬁ#¬,«
Sa[Ł<

«,<«
!~«S4«, ?

«

XWaW\zb   v«
-<pXWmS[3X¯[,ﬀ pﬁ[Ł<p"

pﬁ®% bﬁBX[,y
$bﬁ<\p [ŁXW®0,ccWabﬁ}cWyS;U

cŁ/¨rErEr,A{|tﬂ{ﬂmeu4|t³| ﬂktﬂ'u k0| nk³{| Ł

k0vﬀmpk
k0|tnuw|]} /[R>\Xs¬ gﬁ#Ł	
{ﬁ{
'«
S sWm !~« !~«,]  s«

«
Z
X[ 
P
«s«µdZ - $Wm  «s&«~ _b ' }cWabcXW? ﬁ¯"c³S[3X¯[,ﬀ
S\_W _W}c[a c

S[3H¯[,ﬀ U&_[Ł<p
P
czbﬁ
	
XW @y"c

S=U
|
b  

9 Ł¨rErEr
{|tﬂ{ﬂmeu4|t| ﬂ£ktﬂ'u k0| nk={| Ł

k0vmpk k0|tnuw|]} .$65K[w\ ~" ﬁw  g" zzŁ~"M#ﬁ#¬a$®3$bY%2«
SWQU<S4«¡s u4'¢c{¤k |mpk0|¡| {kn¥ﬀ{| Ł)qkntnu`}|#" 3_bﬀ,
­
y sWm
­
 ,,H^

««
|
«!&«
U

WcXW?  %Y "$#% ,¬a®«"Ms"ﬁ«
S\

<HY_b 	<«	« Uq«W « 

}?  Uq«j«FXUW

}? !~«j «j«
|H|H|
 ¡,e _[<< S\_W5ﬁ¯
  , W  9.

&cW

WcsW
P
[sbcFﬀµ ®s®0pc[3sW
 U&U 

WSW? 'u k0| nk?
$&&7%[¨w_¬
{
 \X@"7¬ zR g"7¬ %Ł	
{ﬁ{
  

B $bY<$«
S\?ﬁb ? ]S4«W «AS4««Sb'M^ccB

«VW



B X?B _[<<
^
<[3e& eX}?sW ﬃﬁ !µ UHy
U,W
­
ﬁ¯1 <µYŁHU9cW?Ł< 	

ﬂ£k$#>¥t
¡
knt

#)('[¨ >\X~"$Rs"$#ﬁ#g "$Rﬁwﬁwa~"$#ﬁ#3,z[ﬁ[Ł}2«
S\_[a jcW< !~«;W « <«] c ;W «;W «
Z
X[  !~«

, ¢&«<« & \c  -«  _[

WBS4«
Z
«

[ 
	
«]  ﬁbŁB!!W «  c_<B
|
UXW? ﬁ¯)S\_W _W}X[3
­
W U

9",c^acp<XW

c Ł

ŁnkCkŁuw|]}t)¨lﬂ 

  ,ﬂ¦"$#z#% «
·  ¡¢Nﬂ   7 wﬁ7 
S]Q[a j<<]So«%]P«"!~« },_$W <<U«ﬁ¢«ﬁFXUW

}? !~«_ e«ﬁ «
|H|H|
 X?B ﬁ[<B
|
 SWX[U,W

<ﬀ
¯I,& )W<\ Q[<ﬁ[Ł¢U,Wp,sbﬁ<\&9¢ﬂXW

WsW
P
['b ,19< 'u k0| nk?ﬃ$&67/[¨w_¬
{
\ 
"7¬
{
#)g"7¬ 3	
{ﬁ{
 

eﬀ$bY%$«
S\} c}p?  !~«	«r z²kﬂmevﬀ{R}|k'meu4©k0¥0-
­ 
,H^ 

«	  F 
­
y
Z
Wm"$#% ~",®s®« % g
 ﬁ#'«
S\} c}p?  !~«« h « !~«£W [ 

WQﬀ0 ,XXW? & ,p  ﬁ¯ BXp}_b ?<XW ] 2U<< >¥tnu4C{z
 k0¤u k0¢65!7 s#ﬁ#)g"
{
¬a@"$#ﬁRﬁ#Ł,b< «
S[  j«
P
«d«'& }3 ¢ e«
P
«

«'& }3 , }cWab9cW?ﬁ¯ c[aX¯[,ﬀ_}_W4b ﬁWpX[3Yj  W_UXW?ﬁ¯
S;U

c ŁS[aX¯[,ﬀF c}cW¯I}_b 

_bpﬁ[ ﬁY c }_W<]S® cXW0

& $b`®0, }_W
b _W}X[3b%®s®sW ¯Ip_b cU=Sﬁy"7 3

!_cU;S_y"TS;U

c8c

b,X}?<c ? 

p,_W
b 

BaWv¯I,&_W?ŁaWab cb 

< [eU£We©\ 

Ł=r  # kﬂm ®ª  =.1 @"$#ﬁ#_¬,«
& \V&«V « d«V e%[

_W "

«  [a ,? U <ccW ¯I,<}Y~W_b pp´S=U

9 Ł.¨rErEr
{|tﬂ{ﬂmeu4|t |3ﬂktﬂ'u k0| nk {| Ł  k0vﬀmpk k0|tnuw|]}%$&%[ﬃ\X 
{
R)g "ﬁ","M#ﬁ#3,bc«
&ﬃ ,<«)!~«,d«

,   Uq«'&«SsW cKkn¥¨ls u4'¢c{¤k  k0vﬀmpk k0|tnuw|]}- 
­ 
,X^ ﬃ
] W y
|
\<pMW<ﬀ?@"M#_w'«
	
Yj ?ﬁ e«&« <5W«_  'Wm

{Ł{ .z`{nuwvk'me0¥cl' ﬂ£ktﬂ'u k0| nk #"# z u4C{meu4|t?FpB 
Z
_[Ł?
"$#ﬁ#
{
'Rﬁ% `®«
	
Yj ?2 «7&«
P
«
P
«2"cpaWQUcŁ  «W«

ﬁYŁp, 7}WXp
­
2U ,c^a<9p

M®%<

<ﬀ ?³S[3Hy
¯[,ﬀ$UA_[Ł<p<S\_W _W}c[3\a

S\_W& )(aX[3?
P
c}
|
yVcS\_Wm¨rErEr {|tﬂ{ﬂmeu4|t
|3ﬂktﬂ'u k0| nk;r z²kﬂme|¡u40t?   7 ﬁ gz#_wa"$#¬3aa}ﬁY%2«
	
Yj ?V «e&«5Uq«

«e j,?F  «

«V ~[Ł £s u4'¢{¤k

k0vﬀmpkk0|tnuw|]}]o ﬂmeuw¤k¶{| Ł
.{tCtnuw¤k?U,?«
c -
­
\

s} ﬃspB
Z
_[3
|
z«"$#s"z«
	
Yj ?V «e&«5Uq«

«e j,?F  «

«V ~[Ł £s u4'¢{¤k

k0vﬀmpkk0|tnuw|]}]o ﬂmeuw¤k¶{| Ł
.{tCtnuw¤k?U,?«
 
c -
­
\

s} ﬃspB
Z
_[3
|
z«"$#,«
	
Yj ?V «e&«5Uq«

«e j,?F  «

«V ~[Ł £s u4'¢{¤k

k0vﬀmpkk0|tnuw|]}]o ﬂmeuw¤k¶{| Ł
.{tCtnuw¤k?U,?«
 
 
9'-
­
\

s ﬃ'F}B
Z
_[3
|
z«"M#ﬁs«
Uc 0 am !~« !~«sd«
Z
« $Y'^B<;W «~  'Wm
|
b  _W  

c ®0?9cW`_BccW,rcW,cc[a< ﬃs& ,} 


ﬁYXUcccW, 

{Łu4'u k0| nk?! & K[\ ]\X~wz#)gw RŁ"M#¬a J[Ł _«
]  ﬁbŁB
	
« <EW «$] pBS=UW\X¯ p_b <}cWXW?cX[3<ﬃﬁ¯~¯I<}B ¨rErEr {|tﬂ{ﬂmeu4|t
|3ﬂktﬂ'u k0| nk){| Ł

k0vmpk k0|tnuw|]}%$6$ "ﬁ"2wzR3"M#ﬁ#_w'«
] WaWzb <

«

«!ﬀUq«  < ?U

9 c}<[9cW? Yj   c

ﬃﬃY0, 9p,}  bﬁBX[3$bﬁ<\p
ﬁ¯  

9"} 3cb`WXW?¨rErcr {|tﬂ{ﬂmeu4|t |+ﬂ£ktﬂ'u k0| nk {| Ł

k0vﬀmpkk0|tnuw|]}ﬃ$6)/[J"ﬁ"®\X

{ﬁ{
"ﬁ«
] [ &« y

« 

« So« W B &  ŁXWXW? 

B¯I,U 

eXXW?jW <¢MW<\W S[3X¯[,ﬀ
Sac}cW>¨rErEr {|tﬂ{ﬂmeu4|t£| ﬂ£ktﬂ'u k0| nk{| Ł

k0vﬀmpk k0|tnuw|]} $6)/[#>\X
{
 
{
g 
{
w
{


{ﬁ{
",aM®Ł$bY%2«
] [ ~&«Ny

«

«S4«W B' UB%®'®Ł zW0ﬁ¯ﬃ
^
aW

W
  ﬁ¯ﬃ
|
   

<@¯I,¢",c^acHy
XWh 3p_b U&_[	S[aX¯[,ﬀ<</¨rErEr {|tﬂ{ﬂmeu4|t | ﬂktﬂ'u k0| nk {| Ł

k0vﬀmpkk0|tnuw|]}
  K[\ \ o¬7 _R)gh¬zw%RŁ
{ﬁ{
  3%®ŁcW«

?

«KS4« - [sb <XWNS\?a[3XW? ﬁ¯
|
sWXW _[3

c} 
^
a[
P
}ﬁY$b 
|
U,,QU,W  (
­
BZ{
EQ[ŁccW?3W
|
},}pﬁ®~Wd&

WŁK¨rErcr {|tﬂ{ﬂmeu4|t | |mpk0|¡| {t {| Ł $#{R}>{meu4|#  
 [¨R>\ ~R
{
 gR
{
¬a"$#ﬁzs«
    ·   Nﬂ 
%^jcWm'&«W ?\pXWQY~[3XW?   c[



< ®Łpz®ŁcW <

W<BXpXW²Q[<

qbc cWz[,( ® ,$[,(< U[

Z <}cWab9cW?

5$[3"<$[3 BBz[ ﬃ'b'

ﬀ<<

b < <& <c[3 cp )(,® XWabﬁ<\ z[(
& ﬃﬀB



3Xp,cB
|
Ł}cWX[3 -FccW,
P
? jB 3sW²Q[

  <3zY?"$#ﬁ#¬«
$Y'^B
Z
«d« !~«
!~«Uc   am
|
b _W7 

ce® ?ccWab <}p  ﬃ_ MU,W
­


ŁﬀnkCkŁuw|]}t ¨l
¨rErEr 'U,?«&'%) '®s®«"2wﬁR)g}"$
{
Ł"$#ﬁ#'"ﬁ«
 

« !S4«µ^czb[3 Ł - 
­

<ŁXW
 y¥W

$®B

<\ b'_W}c[3ﬃbﬁBX[3$bﬁ<\[ŁXW bW y
Xp
­
2U® 'WQ¯I¡9ﬀ
­
 ¯IQ[<)WB<·¨rErEr {|tﬂ{ﬂmeu4|t|j|t0me0xvk0|m {meu4| | Ł
s	k{tnxk0vk0|mt, 4/[>\X" 
{
)g}" '"ﬁ",@"$#z#ﬁ#Ł

Bﬀ$bY%2«
 cWQY~Wm, «

MU<ﬁ®'®%$bﬁ<\

 -ﬁ['U<< <3

<

 

BaWcXW?

yU[,?XW ®0_[a&
U <}p

WQﬀ@[ŁXW?
Z
 ®%H¯I RQ[<ﬀ

 5X[3H¯[,ﬀ

[p,m_& ﬁﬀ<



3X}, c<
	
sWQU <pXW 
P
z[Ł
Sa%YccWeyV& _[Ł_[Ł	RŁ@"$#z#_w'«
